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The Army Ordnance Association 


HE Army Ordnance Association is a_ national 

organization of American citizens pledged to in- 
dustrial preparedness for war as our nation’s strongest 
guaranty of peace. 

The Association endeavors to keep alive an interest in 
and knowledge of the design, production and main- 
tenance of munitions. Other than a few manufacturing 
arsenals—six in all—there is no peace-time industry for 
the production of ordnance. Should war unhappily 
come again, industrial America will be called upon to 
produce munitions in great quantity and of intricate 
and unusual design. In an emergency, time will not 
permit careful study or long preparation for the produc- 
tion of munitions. The problem is one of vital concern. 

The Army Ordnance Association believes that the 
solution of this problem, based on experience, lies in an 
active organization at all times codperating with the 
Government. The principal objective of the Association 
is an active membership of American citizens, on whom 
the duty of design and production of munitions will 
fall in war, who will have an accurate and authentic 
knowledge of the complex requirements of ordnance. 
“Peace insurance” in this form is the foremost aim of 
the Army Ordnance Association. 

The Association is devoted solely to the national 
defense; it has no commercial interests, no political 
alliances, and no religious affiliations. It is not operated 
for profit: its income is expended in furthering its aims. 
Its officers and directors serve without remuneration. 
Membership, to which American male citizens are eligi- 





ble, is four dollars a year. (Application on page 62.) 

Army Orpnance, the journal of the Association, is 
published solely for the purpose of disseminating in- 
formation on the progress of our munitions develop- 
ments so that American industry may at all times know 
its responsibilities to the common defense. 

The objectives of the Association as set forth in its 
Constitution are: 

To assist in effecting industrial preparedness for war 
as being one of the nation’s strongest guaranties of 
peace; 

To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material; 

To promote mutual understanding and to effect 
cooperation with American scientists, inventors, en- 
gineers and manufacturers in civil life and the Regular 
and Reserve officers of the Ordnance Department; 

To provide, when required, the services of com- 
petent committees to investigate and report upon special 
ordnance subjects; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency; 

To commemorate the services rendered by the in- 
dustry of the nation and by the officers and civilian 
employees of the Ordnance Department in the wars 
in which the United States has been engaged. 
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V. Casey. Secretary-Treasurer: W. C. Hamilton, 106 
U. S. Custom House, Philadelphia, Pa. 


St. Louts, EstaBiisHep JANUARY 18, 1927 
President: Harry Scullin. Vice-President: E. D. 
Campbell. Directors: J. M. Kurn, E. D. Nims, W. F. 
Carter, J. M. Olin, H. I. Finch. Treasurer: Carter 
Bliss. Secretary: H. M. Reedall, 1114 Market Street, 
St. Louis, Mo. 


PirrsBuRGH, EsTABLISHED FEBRUARY 24, 1927 
President: Herbert A. Gidney. Vice-Presidents: O. 
W. Buenting, C. W. Heppenstall. Directors: Frank B. 
Bell, G. M. Sixsmith, S. L. Goodale, F. A. Merrick, 
W. F. Detwiler. Treasurer: G. Elkins Knable. Secre- 
tary: H. C. Minton, 1046 New Federal Building, 
Pittsburgh, Pa. 


MILWAUKEE, EsTABLISHED SEPTEMBER 26, 1928 
President: W. W. Coleman. Vice-President: Eric H. 
Lichtenberg. Directors: A. G. Peter, Roger Sherman 
Hoar, R. E. Friend, D. P. Davies. Secretary: C. W. 
Laumann, Bucyrus-Erie Company, So. Milwaukee, Wis. 
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President: Theodore Swann. Vice-President: Lindley 
C. Morton. Directors: Thomas Martin, Oscar Wells, 
Hugh Morrow, W. D. Moore, Erskine Ramsay, L. E. 
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Richard J. Stockham. Secretary: G. H. Bardsley, 250 
Federal Building, Birmingham, Ala. 
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President: Earl B. Gilmore. Vice-President: Donald 
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The Ordnance Command 
New General Officers and the Responsibility Ahead 


N JUNE 32, 1938, Maj. Gen. Charles M. Wesson be- 


>) 


came Chief of Ordnance of the Army of the United 


States—the fifteenth ofhcer in the history of our country to 


assume that high title. The 
roster of his distinguished 
predecessors begins with 
Decius Wadsworth who as- 
sumed the title in 1815; it 
includes the names of great 
administrators, engineers and 
technicians who carried the 
responsibility of arming our 
military forces in peace and 
in war. Craig, Ripley, and 
Ramsey directed the opera- 
tions of the Department 
through the American Civil 
War; Benét and Flagler 
through the Spanish- 
American War; Crozier and 
Williams through the World 
War. These also led the De- 
partment in its peace-time re- 
sponsibilities together with 
Bumford and Talcott; Dyer 
and Buffington; Hot and 
Tschappat; but none ot 
these—eminent though their 
service and great their re 
sponsibility — none — under 
took command of _ the 
Ordnance Department faced 
with a peace-time task equal 
to that which rests upon 
General Wesson. The Ord 
nance program for the cur- 


rent fiscal year in terms of 


money involves an expenditure of more than $52,000,000. 
This is more than twice the next largest Ordnance appro 


priation in any peace-time year in our history. 








HLAVING assumed the duties of Chief of Ordnance 
of the Army, 1 desire to send this message to the mili 
tary and civilian personnel of the Department wher 
ever stationed. | join with you in tribute to the service 
so faithfully performed by my predecessor, General 
Tschappat. 

The great responsibility which rests upon the Ord 
nance Department today demands the very best effort 
of all of us. New developments of a highly technical 
nature must be completed without delay. Plans foi 
improved maintenance, storage and supply are of para 
mount importance. New equipment and ammunition 
must be provided in quantities greater than ever before 
authorized in the peace-time history of the Army. 
Ordnance preparedness in all its phases must go for- 
ward with renewed vigor. These duties will require 
our united resolution. 

The Ordnance tradition has three main objectives. 
First, unfailing service to the fighting forces of the 
Army; second, reliance upon the professional and in- 
dustrial resources of our country; third, internal prog- 
ress and coéperation. To these | dedicate my tenure 
with abiding faith in the ability, loyalty and devotion 
to duty of the officers and men and the civilian em 
ployees of the Department. | am confident that the 
high standards of Ordnance will continue to be main 
tained for the national defense of the United States. 


C. M. Wesson, 
June 3, 1938. Mayor General, Chief of Ordnance. 








known to the Army and to industry. All have distinguished 
professional careers; all have held offices of high administra 


tive responsibility in the Ordnance Department. 


(GENERAL WESSON was 
born July 23, 1878, in St. 
Louis, Mo. He was appointed 
to the Military Academy on 
June 15, 1896 and was grad 
uated a member of the class 
of 1g00. On June 13th of 
that year he was commis 
sioned a second lieutenant of 
Cavalry. Shortly after his 
graduation from the Military 
Academy, General Wesson 
was ordered to Cuba where, 
as a member of the 8th Cav 
alry, he served at Columbia 
Barracks from August 30, 
1g00, to July I5, IQOI, and 
at Camp R. S. Mackenzie 
until February 28, 1902. His 
first station upon his return 
to the United States was at 
Fort Riley, Kansas, where he 
served until July 1, 1903. 
From then until December 
20, 1906, he was an instruc- 
tor in the Department of 
Philosophy at the United 
States Military Academy, 
West Point. His first detail 
with the Ordnance Depart 
ment began July 1, 1907, 
when he reported for duty 
at the Sandy Hook Proving 


Ground. Later that year he was transferred to the Watervliet 
Arsenal, New York, remaining there until July 1, 1910. In 
August, 1911, he was graduated from the Ordnance School 


Coincident with the President’s nomination of General of Technology and began a 7-year tour of duty at the Water 


Wesson to succeed Maj. Gen. William H. Tschappat, two 


other distinguished officers were chosen to be assistants to 


the Chief of Ordnance with the rank of brigadier general. held, England. 


They are Brig. Gen. Earl McFarland and Brig. Gen. Charles 
T. Harris, Jr. General McFarland succeeds Brig. Gen. Her 
man W. Schull whose tour of duty as Assistant Chief of 
Ordnance terminated May 31st when he retired from active 
service. General Harris will succeed Brig. Gen. Edward M. 
Shinkle whose tour as Assistant Chief of Ordnance will ex 


pire August 31st. These three new general officers are well 


town Arsenal, Massachusetts, during part of which period, 


the summer of 1914, he was on a tour of observation at Shet 


On October 25, 1918, General Wesson sailed for Europe 


and upon arrival in France was placed in charge of con 


struction and maintenance of ordnance, A.E.F., with station 
at Tours. In July of the following year he became com 
manding ofhcer of the Ordnance Repair Shops at Mehun 
sur-Yevre. He returned to the United States August ro, 


1919, and resigned his commission on September 3oth of 
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that year. Having accepted a commission as major of Ord- 
nance on August 3, 1920, General Wesson served in the 
Office of the Chief of Ordnance at Washington until July 1, 
1924. He attended the Army War College from which he 
was graduated June 30, 1925. He then was assigned to duty 
as commanding officer of the Aberdeen Proving Ground, 
Maryland, serving in 
that capacity and also 
as constructing 
quartermaster until 
February 18, 1929. In 
April of that year Gen- 
eral Wesson sailed for 
England to become 
Assistant Military At- 
taché at London. Upon 
his return to the 
United States, Sep- 
temper 1930, he was 
assigned to duty as 
chief of the Technical 
Staff, Office of the 
Chiet of 
After a 
there, he 
the Aberdeen Proving 


Ordnance. 
4-year tour 
returned to 
Ground where he 
again assumed com- 
mand on July 4, 1934. 
On April 25, 1938, he 
was nominated by the 
President to be Chief 
of Ordnance, with the 
rank of major general, 
tor a period of four 
years, with rank from 
June 3, 1938, to suc- 
ceed Maj. Gen. Wil- 
liam H. Tschappat, 
office 
1938. 
was 


whose term of 
expired June 2, 
The 
subsequently con- 

firmed by the United States Senate. General Wesson was 


succeeded at the Aberdeen Proving Ground by Col. Charles 


nomination 


G. Mettler, as commanding officer. 

General Wesson was awarded the Distinguished Service 
Medal “For exceptionally 
meritorious and distinguished services. As commanding ofh 
cer, Watertown Arsenal, Massachusetts, from January to 


October 1918, by his indefatigable energy, great adminis 


with the following citation: 


trative ability and thorough technical knowledge he planned, 
erected, equipped and brought to a highly efficient working 
basis a new factory for the manufacture of 240-mm. howitzer 
carriages as well as a new forging plant for large caliber 
guns—a definite contribution to the military power of the 
nation. From November 1918, until August 1919, as com 
manding officer of the Ordnance Base Repair Shops at 
Mehun-sur-Yevre, France, he again rendered highly merito 
rious service in a position of great responsibility in salvaging 
ordnance material valued at millions cf dollars and prepared 


it properly for shipment to the United States.” He also was 





Bric. Gen. EArt McFartanp 


CuieEF OF MILITARY SERVICE, ORDNANCE 


decorated as an Officer of the French Order of the Black Star. 


(GENERAL McFARLAND is a native of Topeka, Kans., 
where he was born July 7, 1883. He entered the United 
States Military Academy June 16, 1902, and upon graduation 
as a member of the class of 1906, was commissioned a second 
lieutenant of Artillery. 
His first 
commissioned officer 
was at Fort D. A. Rus- 
sell (now Fort Francis 


service as a 


E. Warren), Wyoming, 
where he served with 
the 12th Field Battery 
until May 26, 1907. 
His next station was at 
Fort Cali- 
fornia, with the 115th 


Rosecrans, 


Company, Coast Artil- 
lery, to March 1, 1909. 
During part of this 
tour he was also act- 
ing quartermaster, 
District of San Diego. 
for Manila 
in March 1rgog, and 


He sailed 


was on duty with the 
55th Company, Coast 
Artillery, at Fort Mills, 
until June 15, 1910. 
Having returned to the 
United States, he be- 
came a student at the 
Ordnance School of 
Technology at Water- 
town Arsenal, from 
which he was grad- 
uated June 24, 1911. 
The following year he 
was enrolled as a stu 
dent at the Ordnance 
School of Application, 


Sandy Hook Proving 


DEPARTMENT 


Ground and was graduated from that institution on August 
23, 1912. In that year he was assigned to the assistant pro- 
tessorship of ordnance and gunnery at the United States 
Military Academy, where he was stationed until June 1914, 
when he was transferred to Fort Totten, N. Y. On July 1, 
1915, he was ordered to Washington and served in the Office 
of the Chief of Ordnance throughout the World War. 
General McFarland sailed for France in April 1919. While 
abroad he served as technical advisor in connection with 
small arms and machine-gun matters and later, at The 
Hague, he was military observer of trials of aircraft machine 
guns. During this tour of duty he also was a military ob 
server at Constantinople, the Dardanelles, and Venice. Upon 
his return to the United States he resumed his duties in the 
Office of the Chief of Ordnance, serving as chief of the 
Small Arms and Aircraft 
member and executive officer of the Ordnance Claims Board. 


Armament divisions, and as a 


He was transferred to Springheld Armory, Massachusetts, 


July 15, 1920, serving as officer in charge of manufacture and 
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experiment and later as commanding officer of the armory 
On June 1, 1923, he was awarded the degree of mechanical 
engineer by the Worcester Polytechnic Institute. On June 
15, 1924, General McFarland was assigned to duty as pro 
fessor of ordnance and gunnery, and Ordnance ofhcer, at the 
United States Military Academy, where he served in these 
June 


capacities until 


21, 1929. On January 2, 


1929, his textbook on 
“Ordnance and Gun- 
nery” was published. 
It followed Tschappat’s 
text on the same sub- 
ject published in 1917, 
which, in turn, was a 
revision of its prede- 
cessor volumes by 
Lenton (1861), Metcalt 
(1889), Bruff (1896), 
and Lissak (1907). 

McFarland 


was graduated from 


General 


Command and Gen- 
eral Stafl School, Fort 
Leavenworth, Kansas, 
IQ3l, 


ordered to 


June 22, and 


was then 
duty as executive ofh- 
cer, Office of the As- 
sistant Secretary of 


War. He 


uated trom the Army 


was grad- 


Industrial College in 


1933 and trom the 
Army War College in 
1934, after which he 


returned to duty in the 
Office of the Assistant 
War, 


serving as executive 


Secretary ot 


officer until July 31, 


CHIEF OF INDUSTRIAL 


1936. He then was 


ordered to Governors 

Island, N. Y., for duty as Ordnance officer, Second Corps 
Area. On April 25, 1938, he was nominated by the President 
to be assistant to the Chief of Ordnance with the rank of 
brigadier general for a period of four years with rank from 
June 1, 1938, to succeed Brig. Gen. Herman W. Schull, who 
retired from active service May 31, 1938. On June 3rd he 
was appointed chief of Military Service, Office of the Chiet 
of Ordnance, under which command the former Field Serv 
ice and Technical Staff have been combined. 

General McFarland was awarded the Distinguished Service 
Medal with the following citation: “First in charge of the 
design, development, and production of all machine guns, 
automatic rifles, and accessories thereto for the Army of the 
United States, for service in organizing the industries of the 
country to meet the unprecedented demands for automatic 
arms created after the entrance of the United States into the 
World War, and later as special assistant to the Chief of 
Ordnance in charge of all matters pertaining to small arms 


and equipment.” 





Bric. GEN. Cuarces T. Harris, JR. 


SERVICE, ORDNANCI 


(GENERAL Harris was born in Mexia, Tex., March 31, 1884. 
On June 14, 1907, he was commissioned a second lieutenant, 
Coast Artillery Corps, having been graduated from the 
United States Military Academy that year. He joined the 


16th Company, Coast Artillery, at Fort Moultrie, South Caro 


lina, on September 15, 1907, where he remained until the 
» following August 

when he was trans 

ferred to Fort An 


drews, Massachusetts, 
for duty with the 5gth 
Company, Coast Artil 
lery, serving with that 
organization until July 
2, 1910. He began his 
Ord 
Department at 


Arse 


was 


service in the 
nance 
the Watertown 
nal, where he 
graduated from the 
School of 


Technology, July 4, 


Ordnance 
1911. He then served 
at Augusta Arsenal, 
Georgia, to May 1, 
1913, and at Benicia 
Arsenal, California, to 
June 18, 1914. There 
short tour 
of duty at Fort Win 
held Scott, California 


and having joined the 


followed a 


32nd Company, Coast 
Artillery, at Fort 
Baker, California, Feb 
ruary 4, 1915, he sailed 
for Hawaii. On July 5, 
1915, General Harris 
was ordered from Fort 
DeRussy to duty at the 
Sandy 


Ground 


Hook Proving 
DEPARTMENT where he 


served until June 19, 
1916, during which tour he was graduated from the Ord 
School of 


Arsenal, 


nance (pplication. He then began, at the Pica 
New 


development and production of powder and explosives. Or 


linny Jersey, his long connection with the 
dered to Washington, November 8, 1917, he was on duty in 
the Explosives and Loading Division, and the Ammunition 
Division, Office of the Chief of Ordnance, until October 2, 
1922. In 1917, as chief of the American Mission of Powder 
and Explosive Manufacturers, he spent some time in England 
studying English methods of shell loading and processes of 


manufacture of high explosives and propellants. 


As ORDNANCE officer, Eighth Corps Area, Fort Sam 
Houston, Texas, and as commanding ofhicer, General Harris 
was stationed at the San Antonio Arsenal from October 18, 


1922, to July 10, 1923. He was graduated from the Army 
War College, class of 1924, and after graduation served as 
executive assistant to the Chief of Ordnance, Maj. Gen. C. C 


Williams. During this tour he attended and was graduated 
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from the Army Industrial College. He then served as Ord- 
nance officer, Second Corps Area, Governors Island, to June 
22, 1931. His next station was at the Panama Pacific Gen- 
eral Depot, Corozal, C. Z., where he commanded the Ord- 
nance section and was Ordnance supply officer. Upon his 
return to the United States, in the spring of 1933, he was 
assigned to duty in, and later became director of, the Plan- 
ning Branch, Office of the Assistant Secretary of War. On 
May 1, 1937, he was appointed commanding ofhcer of the 
Watertown Arsenal and on August 1st of that year he re- 
turned to Washington to resume his former duties as di- 
rector of the Planning Branch. He was nominated by the 
President to be assistant to the Chief of Ordnance with the 
rank of brigadier general for a period of four years with 
rank from September 1, 1938, to succeed Brig. Gen. Edward 
M. Shinkle, whose term of office will expire August 31, 
1938. While still assigned to the Office of the Assistant Sec- 
retary of War, General Harris was appointed assistant to 
the Chief of Ordnance in charge of the Manufacturing Serv- 
ice. The name of the Manufacturing Service was changed 
June 3, 1938, to Industrial Service, and on that date the 
former Procurement Planning Section was raised to the im 
portance of a division of the Industrial Service. 

General Harris was awarded the Distinguished Service 
Medal, the citation for which reads as follows: “Chief of 
the American Mission of Powder and Explosive Manufac- 
turers which visited England. Later, as chief of the powder 
and explosive section of the Engineering Division of the 
Office of the Chief of Ordnance, he applied foreign methods 
of manufacture to United States industry so successfully that 
not only were the needs of the United States fully met, but 
a considerable surplus of these materials was rendered avail- 
able for the cobelligerents against Germany.” 


AMERICAN ordnance is fortunate in the selection of these 
distinguished officers. Long famed for the caliber of its per- 
sonnel, the Ordnance Department will go forward under 
the new leaders as it has under the old. While the pre- 
cision of military procedure is inexorable in its operation, 
by that very fact is the discipline and efficiency of order 
maintained, 

This said, one further point remains. The Army is to be 
congratulated—as also is the Ordnance Department—on the 
caliber of Ordnance leadership. One has only to recall the 
ordnance material of the Spanish-American War and com- 
pare it with the ordnance material of today to gain some idea 
of the growth of ordnance design and production during the 
first third of the present century. Ordnance supply and main 
tenance problems today far exceed those of the past. 

As the task is greater, so also are the aids adequate. ARM) 
ORDNANCE, in this respect, can speak as a friend observant of 
change but unshackled in viewpoint. In this capacity it con- 
gratulates the new Chief of Ordnance and his two assistants, 
the personnel, the esprit de corps, and the record of the or- 
ganization of which they themselves have been a conspicuous 
part and which now they must lead. 

This thought was succinctly expressed by General Wesson, 
when, at the Nineteenth Annual Meeting of the Army Ord 
nance Association, May 25, 1938, in response to the toast 
“Rock Island Arsenal—its future responsibility,” he said: 

“Mr. Chairman, Mr. Secretary, distinguished guests and 
gentlemen. As commanding officer of Aberdeen Proving 


Ground it is my great privilege to express my felicitations on 
this occasion, the diamond jubilee of the Rock Island Arse 
nal. It is also my pleasure to bring with me the greetings of 
the personnel of that establishment, on the shores of the 
Chesapeake Bay to this island arsenal in the Mississippi 
Valley, celebrating today three-fourths of a century's service 
to the Army of the United States. 

“You who are neighbors of Rock Island Arsenal are in 
deed justified in the high regard of this, America’s largest 
military arsenal, which has been so well expressed by the 
speakers who have just preceded me. This regard, I believe, 
is shared by all organizations and establishments through 
out our country who are concerned with national defense. 
We at Aberdeen Proving Ground know well the high qual- 
ity of work performed here, because it is our important duty 
to make the final and critical tests of the products of this 
establishment before they may be issued to our troops. 

“What Rock Island Arsenal has accomplished redounds to 
the credit of the men and women who have served at this 
establishment during all these years. I add my tribute of 
praise to the distinguished officers of the Ordnance Depart 
ment who have served here, as well as to the non- 
commissioned officers and enlisted men, the engineers and 
artisans and all grades of employees. In particular, may I, 
as a fellow officer of the Ordnance Department, congratulate 
my friend and comrade of many years, the present com 
manding officer, Colonel Ramsey, for his fine administra 
tion of this great establishment. 

“Seventy-five years in the life of a great manufacturing 
establishment like Rock Island Arsenal embraces four gen 
erations of men. The grandfathers of the first artisans of 
Rock Island Arsenal endured the rigors of the War of 1812 
in which the implements of warfare used now seem to us 
most crude. The grandchildren of the present personnel 
may be engaged in a struggle to preserve our liberties and 
institutions, employing material as different from that used 
in the World War as the material of the World War differed 
from that employed in the War of 1812. Let us pray that 
this may not be so, but if it be so, let us resolve that we shall 
not be unprepared. 

“IT am soon to be the Chief of Ordnance of the United 
States Army. This honor carries with it duties of enormous 
responsibility. First of all I must maintain the high stand 
ards established by my distinguished predecessor, General 
Tschappat, who in a few days will lay down the burdens 
of his office and we all sincerely hope he will have many 
years of health and happiness. In the second place, the Ord 
nance Department is faced with a program greater than ever 
before in the peace-time history of our Army. This pro 
gram must be completed without delay. I shall call upon 
Rock Island Arsenal to exert a greater pull on its oars. | 
shall call upon it to increase the tempo of its stroke in the 
boat and I shall exhort all the friends of preparedness, the 
Army Ordnance Association, and the officials of American 
industry to continue their devotion to the ordnance cause. 

“Ordnance procurement planning is based on the whole 
hearted codperation of the military, engineering, and indus 
trial forces of our country. With that codperation on the one 
hand and on the other hand supported by the forceful and 
able leadership of the honorable, the Assistant Secretary of 
War, who is charged by law with munitions preparedness, | 
shall, Mr. Chairman, face my responsibilities quite unafraid.” 
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Armament Preparedness 
The Nation’s Tribute to the Rock Island Arsenal 


By Louis Johnson* 


DD ssaeeipesimeeim guests, members of the Army Ord- 
nance Association: I have come from Washington to 
pay the nation’s tribute to Rock Island Arsenal on its seventy- 
fifth anniversary, and to bring to you, members of the Army 
Ordnance Association, cordial greetings from the War De 
partment on the occasion of your Nineteenth Annual Meet 
ing. First, may | take this occasion to pay my respects to an 
officer and a gentleman whose lucid writing, clear thinking, 
technical training, and constructive planning have con- 
tributed to the science of ordnance, and whose innate 
courtesy, self-effacing modesty, human sympathy, and un 
failing loyalty have endeared him to the service. Gentlemen, 
a toast to the retiring Chief of Ordnance, Maj. Gen. William 
H. Tschappat! 

May I also at this time publicly pay my respects to his 
successor, who walks in the path of his illustrious predecessor, 
enjoys the full confidence of the War Department and has 
the ability and the character to carry on the lofty traditions 
of his high office. Gentlemen, the new Chief of Ordnance, 
Maj. Gen. Charles M. Wesson! 

The same intelligence and soldierly qualities that these 
two leaders have manifested in such a high degree, I have 
noted in other officers of the Ordnance Department. On 
my own job in Washington I have leaned heavily on the 
loyalty and experience of some of its most distinguished 
members. In the field, I have noted their splendid work and 
the positions of responsibility and respect that so many of 
them hold in the civilian communities that they serve. With 
the codperation of their district chiefs and with your help, 
a number of them have proved themselves veritable yeomen 
in helping to keep America awake to industrial preparedness 
for war as the strongest guarantee of peace. The War De- 
partment is indeed proud of these officers and their loyal 
Services. 

At the Rock Island Arsenal today, with Col. Norman F. 
Ramsey in command, we have seen a practical demonstra- 
tion of the ability and the leadership that I have described. 
Here the Ordnance Department produces key weapons of 
warfare, not only for the Army but also for the Navy. Here 
we make tanks and machine guns for the Infantry, combat 
cars for the Cavalry, limbers and caissons for the Field 
Artillery, and gun carriages, loading machines, powder 
hoisters and submarine torpedo mine cases for the Navy. 
Here the Army has developed a force of trained and skilled 
workmen who keep alive the delicate and difficult art of 
the manufacture of military armament. Here, in the physical 
and chemical laboratories, research and development for the 
improvement of modern weapons of war go on continuously. 

These experiments serve not only the Army and the Navy 
but also American industry. From the Rock Island Arsenal, 
industry has learned many lessons in manufacturing pro 
cesses. Let me name but one or two. “Honing,” unknown 

*The Assistant Secretary of War 


This is an address delivered before the Nineteenth Annual Meeting 
of the Army Ordnance Association at the Hotel Fort Armstrong, Rock 


Island, Ill., May 25, 1938 


to American industry at the time of the World War, was 
developed at Rock Island Arsenal in connection with build 
ing recoil mechanisms for the famous French 75-mm. gun, 
The resulting accuracy and high quality of finish so im 
pressed industry that today most modern plants use the 
process in the manufacture of cylinders. Two years ago, the 
Rock Island Arsenal did away with hand polishing piston 
rods in connection with recoil cylinders and substituted 
mechanical equipment. The process worked. Again industry 
profited by the lessons taught at the Rock Island Arsenal 


and the method has been widely adopted. 


Nor only today, but throughout the seventy-five years of 
its history, the Rock Island Arsenal has supplied the Army’s 
vital needs for battle. Here were made the saddles on which 
our soldiers rode across the plains in the “winning of the 
West.” With them, in saddle bags made by Rock Island 
Arsenal’s skilled craftsmen, they carried blankets and mess 
kits which came from Rock Island Arsenal warehouses. At 
the beginning of the day they groomed their horses with 
curry combs and brushes that were produced here, and when 
they halted for the night, they made camp with equipment 
bearing the familiar Rock Island Arsenal stamp. Down to 
the War with Spain, Rock Island was the principal manu 
facturing and distributing point for the Army’s battle needs 
west of the Mississippi River. In 1898, its value became 
universally recognized, and after the war the chairman of 
the Senate Committee on Appropriations remarked: “The 
eficient work done at Rock Island Arsenal during the few 
months of the late war with Spain has more than returned 
in advantage to the country the great cost of construction.” 

In 1917-1918, Rock Island Arsenal became “war's greatest 
workshop,” and it satisfied a great variety of needs for the 
fighting man. From the simple knife, fork, and spoon that 
the individual soldier carried in his mess kit to the highly 
complicated recoil cylinder of the French 75-mm. gun, 
which required adjustments to within eight ten-thousandths 
of an inch, Rock Island Arsenal met the Army’s demands. 
Rifles, loaded shells, harness, and artillery carriages are some 
of the major items produced here during the World War. 
Almost ninety million dollars the Government spent at Rock 
Island Arsenal in 1917-1918, and never did any question arise 
as to the efliciency and honesty of the administration of these 
vast appropriations. 

Today, far removed from our coast line and relatively safe 
in the heart of America, the Rock Island Arsenal enjoys an 
ideal strategic location for the manufacture of ordnance ma 
tériel. It promises years and years of useful service in the 
national-defense program of our country. All of you un 
doubtedly are impressed by the extent and scope of its 
operations. Yet we must realize that if we worked Rock 
Island Arsenal to its full capacity, fully equipped it with 
the best of modern machinery, and staffed it with all its 
needs in personnel, and did the same for every one of our 
other five manufacturing arsenals, we still would be unable 
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to produce more than ten per cent of the Army's require 
ments in time of war. Our arsenals, atter all, are primarily 
experimental laboratories rather than munitions factories. 

For the other ninety per cent of our munitions needs in 
emergency we will have to turn to civilian production. That 
fact we realized shortly after the Armistice and set up the 
machinery to acquaint industry with military requirements 
in time of war. In this work, you, the members of the Army 
Ordnance Association, were of inestimable value. With your 
help and coéperation we made a survey of American industry 
and earmarked ten thousand plants for war production. We 
informed their managers and their proprietors of the tasks 
that are to be imposed upon them. All of them have ex- 
pressed their ability to meet that task. All are eager to co 
operate with the War Department in this important job. 

We are greatly encouraged to believe that American in- 
dustry is capable of carrying a major war load and with 
proper education will accomplish its mission with a mini- 
mum of dislocation to its own plants and with maximum 
usefulness, not only to the efforts of the men at the front, 
but with a full regard for the needs of a solid civilian front 
behind the lines. 

The plan is complete—on paper. You, of industrial experi- 
ence, know that the best of paper plans may be full of holes 
and when put into effect may show many weaknesses. We 
must have some means of testing the ability of industry to 
meet the difficult task of producing war munitions which it 
is so willing to undertake. A plant may have plans and 
specifications for the munitions to be produced. It may have 
a complete list of the various tools it may need. It may 
have available a complete organization chart for the factory 
where production is to take place, but these, important as 


they are, are but preliminaries. 


TI 1E War Department knows that successtul quantity pro 
duction, especially in the early months, requires the adapta- 
tion of such plans to factory purposes and a tamiliarity on 
the part of the men on the job with the numerous processes 
which enter into manutacture. Such experience can be 
gained by commercial plants only by actual production of 
matériel. 

We realize that our plan for war production calls for the 
manufacture of many items for which there are little or no 
peace-time demands. There is but little call for smokeless 
powder in time of peace. Production, theretore, is limited. 
There is litthke demand for ammunition for rifles and ma- 
chine guns. There are, therefore, relatively few establish- 
ments for their manufacture. Yet the success of our battle 
effort will be dependent largely on our ability to produce in 
large quantity smokeless powder and small-arms ammunition 
for the man at the front. 

If American industry were given time enough to build up 
its facilities, to obtain new ones, and to establish additional 
plants to meet the demands of war, the problem would be 
simplified greatly, but time is the very element which an 
aggressor nation may deny us. It is for the successful con- 
quest of time in the early stages of war that the whole pro- 
gram of industrial mobilization is geared. Delay is the 
greatest enemy to industrial preparedness. To reduce the 
time factor is to save thousands of valuable lives and untold 
millions of treasure. The problem of avoiding delays is a 
challenge to the War Department and to American industry. 


Mass production at a rapid rate is a job in which we Amer- 


icans should be supreme. We always have boasted of our 
ability as manufacturers. We always have taken great pride 
in our ingenuity that enabled us to get into large-scale pro 
duction quickly on almost any sort of project. Our World 
War record, however, left much to be desired. 

War was declared on April 6, 1917. Not until the glorious 
battle of Cantigny was won, May 28, 1918, did an American 
division on the Western Front carry its full burden on the 
firing line. Despite the heroic efforts and the distinguished 
World War service of men like Benedict Crowell, our war- 
time Director of Munitions and my predecessor as Assistant 
Secretary of War, it had taken us fourteen months to get the 
soldiers of the First Division to camp, to provide them with 
shoes and clothing, to carry them across the seas on trans- 
ports—most of which belonged to other countries—and to 
put them on the firing line with artillery and ammunition— 
most of which came from our Allies. We, indeed, were 
fortunate in our Allies. 

While we were slowly gaining momentum, our seacoast, 
our navy yards, our ammunition plants, and our training 
stations were enjoying complete immunity, but only because 
the fleets and the armies of other nations were there to 
protect us. If an emergency should arise again, we hardly 
can expect that our shores will be similarly protected for 
fourteen months by friendly powers while we have an op- 
portunity to marshal for war purposes our tremendous in- 
dustrial assets. Our whole program of industrial mobiliza- 
tion must aim to cut to a minimum the time necessary for 
American industry to change from peace to war production. 


AS a further encouragement to production, the War De- 
partment, we believe, should have authority to place in peace 
time what are technically known as “educational orders” 
with those plants which must have such aids as gages, tools, 
dies, and fixtures before they can perform their war tasks. 
Legislation granting this authority has been proposed in Con 
gress by bills introduced in both Houses which provide for 
the placement of educational orders among private manu- 
facturing establishments to familiarize them with the produc- 
tion of munitions of war of special or technical design which 
are noncommercial in character. The War Department 
strongly has indorsed this bill. The Bureau of the Budget 
has reported that the expenditure of two million dollars per 
year for five years for the educational orders contemplated 
in this legislation would not be in conflict with the program 
ot the President. The Military Affairs Committee of the 
House of Representatives has acted upon it favorably. Its 
passage at this session is highly desirable, and I sincerely 
hope that the authority for educational orders will be granted 
during this session. 

In principle, the educational order is a noncompetitive 
order tor a limited number of units of a particular product 
of a noncommercial nature that could be placed with a 


company to acquire skill and experience in making this 


specific company by the War Department to enable that 


particular product. It is contemplated that the orders will be 
small, but the experience gained will enable a factory to 
produce in quantity when the needs arise. The orders will be 
placed, not on the basis of proft to the company, but at a 
price that would enable it to cover its out-of pocket expenses. 

Legislation authorizing educational orders would go a long 
way toward solving the unknown factor in the equation of 


industrial mobilization. It would give the companies exper! 
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ence in producing what may be required of them. It would 
give the War Department a check upon its war production 
plans. 

In speaking to an audience so uniquely endowed with both 
technical and military knowledge, I feel constrained to bring 
one important military technical subject to your attention. 
That is the matter of military airplanes. It seems that the 
one detail of national defense most confusing to the lay mind 
is the actual and potential strength of our air defense. The 
naval air force can be dismissed with one short sentence. 
The Chief of Naval Operations has stated that it is the best 
naval air force in the world. And no voice was raised 
against that claim. 

The Army Air Corps seems to be a more personal matter. 
Numerous critics, both foreign and domestic, offer sage 
appraisals of its powers and limitations. I will say that the 
alien critics seem the most generous in their estimates. The 
most noted has recently stated that our aérial fighting force 
is as potent as any in existence. Our own observers are less 
optimistic. Stories or articles appear periodically calling at- 
tention to certain deficiencies. I can say with all feeling that 
| find it hard to criticize anyone delivering authoritative 
judgment on the Air Corps without sufficient knowledge of 
the facts. The facts underlying a true appraisal of air power 
are many, varied, and complicated. The duties relative to 
the Air Corps imposed upon me by statute, made it necessary 
for me to discover that. So, in the interest of setting the 
record straight on what we are doing in the Army in build- 
ing up a sound air defense, let us touch briefly on a few 


details of our present program. 


FOuR years ago a committee of persons distinguished in 
civil and military life, headed by the late Hon. Newton D. 
Baker, made an exhaustive study of our needs in military 
aircraft. It made a number of constructive recommendations, 
including the proposal that the strength in numbers should 
be fixed at 2320. A year later, another aviation committee, 
headed by the late Hon. Clark D. Howell, reached the same 
conclusion. Independent studies by the General Staff since 
have found no reason to change that number, although, let 
it be said, the War Department makes no fetish of the 
number 2320. Today, it satishes our requirements. To 
morrow it may need to be altered. 

Since that recommendation was approved four years ago, 
the War Department has pursued a wise policy in building 
toward its objective. Our aviation industry had to go through 
the revolutionary shift to all-metal construction, Our designers, 
engineers, and manufacturers had to keep pace, and they 
have given every evidence of swift and forward development. 
Already our Matériel Division at Wright Field had looked 
ahead toward the efficient war birds to be turned out five 
years later. So procurement was regulated to reach a climax 
in actual delivery of planes in 1938 and 1939. 

In 1935, the Air Corps was separated into two main 
divisions: the training, experimental, and procurement divi 
sion, corresponding to the zone of supply; and the fighting 
division, known as the GHQ Air Force. In addition, provi 
sional combat units were organized for our overseas garri 
sons in the Hawaiian and Philippine Islands and the Panama 
Canal Zone. I hope that in 1940 the Air Force will have its 
full complement of 2320 airplanes. Combat organizations in 
the foreign possessions have been reénforced so that they have 
nearly the number assigned to the GHQ Air Force. 


In close conjunction with numbers of planes, comes its 
little brother, obsolescence. When the Baker Board was con 
templating the Air Force, the fabric-lined plane and its 
power plant could not give useful effort for more than five 
years. Today, with the all-metal plane and vastly improved 
engine, we already have materially raised the life expectancy 
of our aircraft. I hesitate to say it, but in a few years we 
may find ourselves marching in front of our own parade. 


THE matter of numbers is not really the secret of air power. 
The great percentage of that commodity lies in the combat 
efficiency of the airplanes supplied. In that essential, 1 can 
say unhesitatingly the United States has no peer. The air 
planes being turned over to the Air Corps today in such 
increasing numbers are, in comparison to their predecessors, 
marvelous fighters. They have one drawback. They need a 
greater number of more highly skilled officers and enlisted 
men. Ships that formerly were operated by two flyers now 
take five and even nine. Ground crews that serviced one 
engine, today must take care of two or four. The multiplicity 
of instruments and wiring is staggering. It is here that we 
have run into our choke point in the Air Corps. The War 
Department, however, is in full control of the procurement 
problem. We know we can produce the planes. What gives 
us greatest concern today is not procurement. It is personnel. 

We have just completed a training problem in the GHQ 
Air Force. The exercises embraced a mobilization in an 
assigned area, a series of combat problems, and return to 
bases. New and increased problems were presented in com 
mand, staff, and logistics in all-weather, night-and-day mis 
sions. The Air Force did a highly creditable job. Minor 
errors were found in plane engineering and in tactical pro 
cedure, but nothing that cannot be overcome. The purpose 
of maneuvers 1s to test the ability of our men and our 
machines. We expect some shortcomings. We do not 
anticipate perfection. It is our duty to see that the errors of 
today are eliminated tomorrow. I assure you that we shall 
make a complete and thorough analysis of the maneuvers 
and take steps to correct our faults. I believe, however, our 
foreign critics were right. The Army has a highly com 
petent Air Corps. . 

[ am happy to report that never in the peace-time history 
of our country has the nation been more responsive to the 
needs of our Army. The President has led in awakening 
America to its defensive needs. A sympathetic Congress has 
cooperated. A loyal and devoted War Department has put its 
shoulder to the wheel. Industry has given full support. The 
Army is moving forward. At last, America is on the road 
toward an adequate national defense. We are better prepared, 
perhaps, than ever before in our history, but we must not 
become overconfident. There is still much to be done. We 
are not yet ready, if called upon, to take the field in defense 
of America. Fifty per cent of our Army’s defensive program 
is finished, but there still is another vital fifty per cent that 
remains to be completed before we can feel fully competent 
to defend our shores against invasion. 

Finally, let me say that among the factors that make for 
peace, none is more important than our healthy and sane 
industrial-mobilization program toward whose realization 
you, the members of the Army Ordnance Association, have 
worked so faithfully. May our united efforts go toward 
establishing our prestige on land and sea and maintaining 
our peace at home and abroad. 
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Scenes at Rock Island 
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Rock Island Arsenal, 1863-1938 


Seventy-Five Years of Service to the United States Army 
By Col. N. F. Ramsey* 


HE year 1938 marks the seventy-fitth anniversary of the 

establishment of Rock Island Arsenal; hence it is alto- 
gether fitting at this time to review the distinguished services 
the arsenal has rendered both in war and in peace. 

The military history of the island begins with the War of 
1812. At the close of that conflict in 1816, Fort Armstrong 
was built on the western end 
of the island. Small as it 
was, it had a restraining in- 
fluence on the hostile Indians 
for many years thereafter 
and by virtue of its position 
played an important part in 
the Black Hawk Indian 
War. But soon after the 
close of those hostilities the 
garrison of the fort was 
withdrawn and caretakers 
were left in charge. 

As early as 1835 and again 
in 1841, Congress directed an 
examination of sites for a 
western armory. Rock Island, 
by reason of its natural ad- 
vantages, was recommended 
for selection on numerous 
occasions by different boards 
and by the Secretary of War. 
It is situated in the Missis- 
sippi River close to the 
Illinois shore and comprises 
goo acres of level land. All 
but a small part lies well 
above flood level. 

The name, “Rock Island,” 
is derived trom a bed of 
limestone which shows up 
from all sides where the 
river has cut into it and left 
ledges exposed to view. Its natural advantages included the 
availability of water power, security from attack by an enemy 
in time of war, favorable location with respect to markets 
for supplies and water transportation, and the underlying 
strata of rock near the surface which afforded ideal founda 
tion for heavy construction. 


THE Civil War between the states showed the need for 
armories and arsenals in the Middle West to supply the 
troops operating in the Mississippi Valley, and Congress, 
by an act approved July 11, 1862, established national arsenals 
at Columbus, Ohio; Indianapolis, Ind., and on Rock Island, 
Ill., “for the deposit and repair of arms and other munitions 
of war.” The sum of $100,000 was appropriated for Rock 
Island Arsenal. 


*Commanding Officer. Rock Island Arsenal, Rock Island. Ill. Colonel 
Ordnance Department, U. S. Army 
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Rock IsLAND ARSENAL, ILLINOIS 


Maj. C. P. Kingsbury, Ord. Dept., was assigned the duty 
of constructing the arsenal, and he took command August 
13, 1863, six weeks after the capture of Vicksburg and the 
Battle of Gettysburg. His instructions included detailed plans 
of the storehouse to be constructed, the stone to be used, and 
the location of the building. This building, still standing 
today at the western end of 
the island, is known locally 
as the Clock Tower Build 
ing and is occupied by the 
Rock Island District En 
gineer, U. S. Army. Major 
Kingsbury was greatly ham 
pered in carrying out his 
instructions by reason of 
difficulties in securing ma 
terials and by the claims of 
private parties to rights or 
privileges on the island. 
During the summer and fall 
of 1863, a military prison 
with barracks having a cap 
acity of 13,000 prisoners ol 
war was built on Rock Island 
for the confinement of Con 
federate soldiers captured by 
the Union forces. Interest in 
this prison was recently re 
vived by references to it in 
the popular novel “Gone 
With the Wind” by Mar 
garet Mitchell. 

At present, the only re 
minder of the existence of 
this institution is the Con 
federate Cemetery, the last 
resting place tor nearly two 
thousand Confederate vet 
erans, which receives the 
same care and attention as a national cemetery. The presence 
of this prison on the island resulted in frequent conflicts of 
authority between arsenal workmen and the prison guard 
and interfered with the construction of the storehouse which 
was not completed until after the close of the Civil War. 

Except to a very limited extent the Rock Island Arsenal 
did not function as an arsenal during the Civil War. How 
ever, with the ending of the Civil War and the release of 
the Confederate prisoners, the prison facilities were used 
tor the storage of the arms and accouterments of the Federal 


troops as they were mustered out of active service. 


E VEN betore the establishment of Rock Island Arsenal in 
1863, the Ordnance Department and the War Department 
had cherished the idea of having “a great arsenal of con 
struction” located in the Mississippi Valley to keep pace with 


the needs and the growth of that part of the country. Soon 








ORDNANCE 





Voi. XLX, No. 109 





after Major Kingsbury took command, he urged that the 
United States acquire the entire island. He foresaw that a 
national armory and foundry would be required to meet the 
needs of the Mississippi Valley in addition to an arsenal 
of construction. 

The assignment of Bvt. Brig. Gen. T. J. Rodman to com- 
mand the arsenal in August 1865, was evidence that the 
Ordnance Department contemplated the construction of a 
great armory and arsenal at Rock Island. General Rodman 
had a distinguished record of service along technical and 
administrative lines. Six months after he assumed command 
he presented to the Chief of Ordnance plans for the ten large 
stone shop buildings standing today in two rows on opposite 
sides of the main roadway, now called Rodman Avenue. 
When one considers that the country had just passed through 
four years of bloody warfare and had an abundance of 
ordnance material on hand, one cannot but marvel at the 
foresight and the courage of General Rodman in planning 
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eight of the ten shops were completed and officers’ quarters, 
barracks, and storehouses were built. To this day, the two 
rows of shops which General Rodman and Colonel Flagler 
designed and constructed remain as monuments to their 
genius and their ability. 

While Congress had been liberal in providing funds for 
construction at the arsenal, little had been done before the 
Spanish War toward equipping the empty shops with ma 
chinery. Before war was declared in April 1898, Col. S. E. 
Blunt, the commanding officer, reported that only fourteen 
per cent of the available floor space was used in manu 
facturing operations which were limited to field artillery 
carriages, personal and horse equipment. With the large 
quantities of equipment left on hand at the close of the 
Civil War and with only a small Regular Army to be main 
tained, there had been very little demand for supplies. As 
an example, no canteens had been manufactured at Rock 
Island; the tin canteen bodies left over from the Civil War, 
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when repaired and re 
covered, had been suf 
ficient to meet the or 
dinary needs of the 
Army. Practically the 
same condition existed 
in regard to McClellan 
saddles. The one powcr 
press in the tin shop, 
with a complement of 
minor tools and fix 
tures, had a maximum 
capacity of 300 tin 
cups and 125 meat 
cans per day of eight 


hours. 
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June 1871, two shop 
buildings and the com- 
manding officer’s quar- 
ters were nearly completed and a number of roads had 
been built. 

Fortunately, General Rodman was followed by Capt. 
D. W. Flagler, a great executive, who believed in the plans 
of his predecessor and carried them to conclusion. Under 
his administration, which covered a period of fifteen years, 
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mands for personal 
and horse equipment 
of all kinds were 
placed on Rock Island Arsenal. These demands were met 
by increasing the production of the arsenal with the installa 
tion of new machines and facilities, by utilizing other arsenals 
and depots to complete and assemble components fabricated 
at Rock Island and by calling on contractors to supply large 
quantities of equipment. The principal items manufactured 








= a a 


ae 














i ee 








Juty-AuGuST, 1938 


ARMY ORDNANCE 21 








THE 75-MM. HicH-SpEED GUN CARRIAGE 


at the arsenal from April 1 to August 31, 1898, were as 
follows: 

Artillery Material—i1 carriages for the 7-inch siege 
howitzer; 32 carriages for the 3.2-inch breech-loading rifle; 
180 limbers for the 3.2-inch breech-loading rifle; 104 caissons 
for the 3.2-inch breech-loading rifle. Personal Equipment— 
96,047. canteens, 82,788 haversacks, 208,841 meat cans, 
231,400 tin cups. Horse Equipment—4478 saddles, 4240 
carbine scabbards, 501 sets of artillery harness. 

To meet the demands placed on the arsenal, the number 
of employees was increased until the maximum number of 
2902 was reached in the month of July 1898. The older 
employees were called upon to act as foremen and inspectors 
and they proved capa 
ble and efficient. The 
Spanish War gave the 
arsenal its first real 
test of usefulness and 
justified every hope ol 
its founders and sup- 


porters. 


| HE war with Spain 
marked the beginning 
of a new era for Rock 
Island Arsenal. As a 
result of the war ex 
perience, a complete 
rearrangement of all 
machinery was ef- 
fected which ma- 
terially increased the 
productive capacity of 
the plant. After the 
Civil War, Springfield 
Armory was the only 


source of manufacture NuMBER oF EMPLOYEES 
for the small arms re- 
quired for the Regular 
Army and National Guard. This demand had been met 
so far as the funds appropriated by Congress would permit. 
However, the heavy war-time demands made it advisable to 
install rifle manufacturing facilities at Rock Island Arsenal, 
and in 1899 an appropriation for that purpose was provided 
by Congress. The plant, when completed and placed in 
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operation several years later, had a capacity of 125 rifles per 
8-hour day. For many years, funds were not available to 
operate the plant to its rated capacity, but its potential capac 
ity was considerably increased by the addition of new 
machines and equipment from time to time. With Spring 
held Armory and Rock Island Arsenal both manufacturing 
rifles, a reserve of arms soon was accumulated. This reserve 
was considered adequate by Congress and appropriations 
were reduced to such an extent that the armory shops at 
Rock Island had to be closed in 1913. 

In the period between the Spanish War and the World 
War, the field artillery was equipped with the modern long- 
recoil gun carriage which is not displaced when the gun is 
fired. The bulk of 
these new carriages, 
new models of limbers, 
caissons and auxiliary 
vehicles were manu 
factured at Rock Is 
land Arsenal. This ma 
terial required many 
additional facilities, 
and much production 
experience was gained 
which was of inestima 
ble value to the arsenal 
and private manutac 
turers in meeting war 
time requirements, As 
a result, seven of the 
ten shops were fully 
equipped and in oper- 
ation by 1916. 

In this same period, 
the Infantry Equip 
ment Board developed 
at Rock Island new- 
type equipment tor 
the foot soldier. Sut 
ficient of this equipment had been manufactured at Rock 
Island prior to the World War to inform all private manu 
facturers, W hen the emergency arose, ol the best methods ol 
production. This prewar manutacture of infantry equip 
ment also resulted in training sufficient men to insure the 


proper inspection of all material from private manufacturers. 
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The Cavalry Equipment Board was less fortunate. It had 
developed at Rock Island Arsenal new types of horse equip- 
ment, but the experimental models, though highly recom- 
mended by the Board, were not enthusiastically received by 
the using service, and the bulk of the horse equipment 
procured during the World War was of the Civil War type. 
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ALTHOUGH the United States did not enter the World 
War until April 1917, the effect of the war in Europe after 
1914 was felt in this country in the demands for munitions 
for use by the Allied governments and for facilities for 
munitions manufacture. The demands for “preparedness” in 
this country were not reflected in increased appropriations 
by Congress until the summer of 1916 when considerable 
ordnance material and some necessary construction were 
provided for at Rock Island Arsenal. These increased appro- 
priations marked the beginning of a new epoch in the 
history of the arsenal and the several years which followed 
proved to be the most critical test of its existence. 

In the autumn of 1916 the armory shops were reopened 
for the manufacture of the service rifle. It was only with 
great difficulty that experienced men were secured to take 
the lead in this work, for the majority of such men were 
employed in private plants in the production of rifles for 
the Allies. The armory shops had never been worked to 
their capacity, and when the load was placed on them, 
deficiencies were found in equipment which had to be 
remedied before the rated capacity of the plant could be 
attained. 

During this immediate prewar period all departments of 
the arsenal worked at top speed to produce the material on 
orders. New machinery and improved material were neces- 
sary to meet the methods of warfare developed in three years 
of fighting in Europe. 

With our entry into the World War in April 1917, the 
demands for material were multiplied many times and the 
importance of early deliveries was greatly increased. When 
the War Department decided to accept assistance from the 
French and English Governments in the supply of field- 
artillery material, the burden on Rock Island Arsenal was 
considerably lightened, but the French 75-mm. recuperator 
was to be manufactured in the United States. This difficult 
task was assigned to Rock Island Arsenal and expert 
mechanics were sent to France and French experts were 


stationed at the arsenal for many months. The real difficulty 
in this project proved to be the time required to train large 
numbers of mechanics in the peculiar skill required to manu- 
facture, assemble, and adjust this fine mechanism in order 
to get quantity production. 

No adequate idea of what Rock Island accomplished in 
the war can be given by citing long lists of items 
manufactured or by citing expenditures for labor, 
material, or construction, for the arsenal’s great 
assistance was not merely in the quantity of 
articles produced. For when all the facilities of 
Rock Island had been utilized to the maximum 
extent to supply the personal and horse equip- 
ment required, orders were received from the 
Chief of Ordnance to purchase large quantities 
of such equipment. One order alone was for ten 
million dollars’ worth of equipment which was 
divided between many contractors in order to 
expedite deliveries. It was in assisting this private 
manufacture that the arsenal made its most 
valuable contribution. None of these contractors 
had previously supplied such material to the 
United States, and it was necessary for their 
understanding of the material to have samples 
of the items, route sheets, and bills of material 
in addition to the standard blueprints and_ specifications. 
The ready availability of this information as well as personal 
visits to the arsenal shops where this material was being 
manufactured proved of the greatest service in demonstrating 
what was wanted. This material necessarily had to be in- 
spected, and trustworthy employees were assigned as inspec- 
tors. Later in the war the procurement and inspection 
functions were carried on directly under the Office of the 
Chiet of Ordnance. 

It was necessary that newly recruited officers and enlisted 
men of the Ordnance Department be instructed in their 
administrative duties in camp and in the field. For this pur- 
pose several ordnance instruction schools were organized at 
the arsenal. The more important included the Supply School 
for the training of young college men in property accounting; 
the school to train officers and men for the American 
Ordnance Base Depot in France; the Machine Gun School 
and the Motor Instruction School. A total of 453 officers 
and 2967 enlisted men received instruction in these schools 
at Rock Island Arsenal. 

A large number of civilian employees also were sent to 
the arsenal and were given instruction in inspection work 
and methods before they were assigned to duties at the 
plants of contractors. 

In July 1916, the employees at the arsenal numbered 
2263 and this number was increased from month to month 
to a maximum of 13,263 in November 1918. The number 
of employees shown does not include employees of con- 
tractors doing construction work on lump-sum or cost-plus 
contracts. It is estimated that at one time there were over 
15,000 persons at Rock Island Arsenal in the employ of the 
Government either directly in shops or indirectly in the 
employ of contractors. Due to the shortage of man power, 
women shop workers were first employed in May 1918. The 
maximum number of women employed at one time during 
the war was 1950. This number included office workers. 

Another valuable contribution of Rock Island Arsenal 
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resulted from the comprehensive character of the work done 
during the World War. The material produced included 
many types of munitions, such as field-gun carriages, artil- 
lery vehicles, caliber .30 rifles, personal and horse equipment. 
There were no less than 20,000 different items of manu 
facture which varied from 75-mm. gun carriages down to 
mess kits. For every set of artillery harness made 
in the Spanish War, there were fifty sets pro 
duced in the World War. A list of the principal 
items of manufacture would be most uninterest 
ing reading but a few of the important items 
and the number manufactured were: 

Artillery Material—75-mm. gun carriages, 
159; 4.7-inch gun carriages, 194; artillery wheels, 
9718; 4.7-inch recoil cylinders, complete, 264; 
gun and forge limbers, 466; battery and store 
wagons, 255. Small Arm:—Rifles, caliber .30, 
M1903 (equivalent of rifles and spare parts pro 
duced), 113,670. = Artillery {mmunition 
Howitzer shell, 155-mm. (loading only), 167, 
195. Personal Equipment—Sets of equipment, 
790,000. Horse Equipment—Sets of artillery 
harness, 24,212. 

In addition to complete articles, many addi 

tional parts were made for the maintenance and 
repair of equipment in the field. To assist private manu- 
facturers of 4.7-inch gun carriages, 264 complete recoil 
cylinders were made at the arsenal and many test tools and 
gages supplied. 
[HE principal structures erected during the World War 
period were the artillery vehicle p'ant (Shop M), including 
the steel storage building; the ammunition loading plant 
(Shop L), including separate magazines for explosives; the 
central heating plant; dry kilns for artillery wheel stock and 
for gunstocks, and the extension of the hydroelectric power 
plant. As the output of the arsenal and of private manu 
facturers increased, increased storage space for ordnance 
material became necessary. 

The principal structures erected for storage purposes 1n 
cluded a large 6-story general storage building, thirty am 
munition and sodium nitrate storehouses and eight vehicle 
storage buildings. These additional storage buildings greatly 
facilitated the handling of ordnance material manufactured 
at Rock Island as well as that received from private manu 
facturers. During the greater part of the World War, the 
Rock Island Ordnance Depot was operated under the control 
of the Supply Division, Office of the Chief of Ordnance. 

Brig. Gen. George W. Burr was in command of the 
arsenal when the Werld War activities began to increase at 
a rapid rate, and the heavy burden of construction, planning, 
and administration of that period fell upon him. That his 
ideas were sound is borne out by the present utilization of 
the permanent war-time construction and its pleasing appear- 
ance. Col. L. T. Hillman was in command from March to 
December 1918, and the arsenal attained its greatest produc 
tion and heaviest monthly pay roll under his administration. 

Col. Harry B. Jordan was assigned to command in 
January 191g, and he had the task of demobilizing the 
organization which had been arsembled and of caring for 
the heavy shipments of ordnance material as organizations 
were demobilized and camps were abandoned. In addition, 





large quantities of special machines, tools, jigs, fixtures, 
gages and patterns were received from war-time manufactur 
ing plants and stored for possible use in another emergency. 
The group system of storage and the Ordnance provisioning 


system were installed which materially aided handling, stor 


ing, and accounting for the volume of material received. 
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The large quantity of ordnance stores left on hand at the 
close of the war was far in excess of the requirements of the 
peacetime army. Consequently very few manufacturing 
orders were received and the arsenal was forced to operate 
for a number of years with greatly reduced appropriations. 
Col. D. M. King, Brig. Gen. H. W. Schull and Col. A. G. 
Gillespie carefully guided the organization through these 
lean years. 

In spite of the limited production orders and the limited 
number of artillery and automotive experimental and de 
velopmental projects, the management was able to hold to 
gether the key men in the organization and to keep alive 
the art of manufacture of artillery material. Thanks to their 
foresight, when emergency relief funds became available, it 
was possible to undertake the production of ordnance in 
considerable volume along an entirely different line. With 
the adoption of light tanks and with the development of 
improved types of held artillery, manufacturing orders were 
received which have enabled the arsenal to operate again on 
a scale approximating that prior to the World War. 

At the present time, Rock Island Arsenal, including the 
stores and supplies on hand, represents a valuation of ap 
proximately $400,000,000. 

Without involving new construction or a general increase 
in production facilities, except such as might be necessary to 
round out and complete those already existing, Rock Island 
Arsenal now stands prepared to produce the ordnance ma 
terial assigned to it for war-time procurement. It is also 
prepared to train personnel of the Ordnance Department and 
to furnish information to private manufacturers and assist 
them in connection with the greatly expanded procurement 
activities of the Department, should another great emer 
gency arise. 

Seventy-five years of service for Rock Island! But with 
its loyal and efficient personnel, the arsenal is still in its 
prime and looking forward, confident that it can meet any 


demand that may be placed upon it. 
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The Tank In Spain 


Tactics Still Fail to Keep Pace With Technics 


By Maj. Gen. J. F. C. Fuller* 


| HAVE been asked by special request—it sounds very 
conventional—once again to champion the cause of the 
tank, which, tactically speaking, is apparently today at a 
discount because, so I am told, this machine has failed to 
live up to its reputation both in Spain and in China. Of 
tank operations in the second of these two countries I know 
absolutely nothing outside what I have read in the press. 
And, as I have been a journalist as well as a soldier, to be 
quite frank, I believe very little in what is to be gathered from 
newspapers and so accept whatever I read with the utmost 
caution. 

Further, of tank operations in Spain I have seen next to 
nothing. Yet having visited that country three times dur 
ing the present civil war; having traveled some five thou- 
sand miles over the territories now occupied by General 
Franco; having minutely examined the battlefields of Ara- 
gon and talked to a multitude of soldiers, indirectly I have 
collected a certain amount of information which is related 
to the title of this article. Nevertheless, I would ask the 
reader to accept my deductions with caution, as the indirect 
approach is seldom a very certain one in argument. 

To begin with, twenty years ago, that is in 1918, the 
utility of the tank was quite obvious to a few intelligent 
soldiers. Why? Because from the battle of Cambrai (No- 
vember 20, 1917) onward it had proved an exceedingly 
useful weapon. But why had it done so? First, because it 
was allowed to translate into action the tactical idea which 
engendered it, and secondly, because this idea, equated with 
the na‘ure of the terrain, the limitations of the machine, 
and the power of the various arms it was called upon to co- 
operate with and to oppose, had been elaborated into simple 
and practical tactics. 

What was the idea? 
entrenched system protected by barbed wire and innumerable 
missiles. This was Colonel Swinton’s idea, clearly set down 
in print—so clearly that no British soldier, anyhow of 
eminence, could see it, with the result that for twelve months 
tanks were used not for trench warfare but for bog warfare. 

Now there is nothing absurd in using tanks in such opera- 
Sut so 


It was to ram a hole through an 


tions as long as the machines are designed for them. 
to use them when they are not, and to rely on trench- 
warfare tactics in bog fighting is the action of a silly ass. It 
is just as silly as using a sugar sifter in lieu of a soup spoon, 
or a soup spoon as a carving knife. Yet this is what the 


*Author: “Hints on Training Territorial Infantry,”’ 1911; ‘Training 
Soldiers for War,”’ 1914; “Tanks in the Great War,”’ 1920; “The Reforma 
tion of War,” 1923; “Sir John Moore’s System of Training,’’ 1925: 


“British Light Infantry in the Eighteenth Century.” 1925; “The Founda 
tions of the Science of War,” 1926; “Imperial Defence, 1588-1914,’ 1926; 
“On Future Warfare.” 1928; “‘The Generalship of Ulysses S. Grant.” 
1929; “India in Revolt,”’ 1931; ‘‘Lectures on F. S. R. IT,”’ 1931; ‘Lectures 
on F. S. R. IIT (Operations Between Mechanized Forces),’’ 1932; ‘“‘Watr 
and Western Civilization, 1832-1932,”’ 1932; “General Grant (A Biography 
for Young Americans),”’ 1932; “The Dragon’s Teeth (A Study of Wat 
and Peace),”’ 1932; “‘Generalship, Its Diseases and Their Cure.” 1933; 
“Grant and Lee (A Study in Personality and Generalship),”’ 1933; “Empire 
Unity and Defence,”’ 1934; “The Army in My Time,”’ 1935; ‘‘Memoirs of 
an Unconventional Soldier,’”’ 1936; “The Last of the Gentlemen’s Wars.” 
1937. Special correspondent, London Datly Mail, Italo-Abyssinian Wat 
Major General, British Army, Retired, C. B., C.B.E., D.S.O., London, 
England. (Plates in this article are by courtesy of The Reserve Officer.) 


soldier has done with every new weapon since the inven- 
tion of the bow. And this is what every soldier will do until 
the crack of doom, for soldiers are unteachable unless their 
master is Disaster, and even this grim pedagogue may have to 
spend a hundred years before he drives his lesson home, 


when, generally speaking, it 1s quite out of date. 


“Fe NCTION”—that is the magic word which today is 
missing from the soldier’s tactical vocabulary. Every weapon 
is constructed functionally; that is to carry out an idea or 
task. Therefore it should not be called upon to carry out 
tasks for which it is not designed or which it is incapable of 
executing. Does this then mean that the number of our 
weapons must equal the number of tasks which may con- 
front us in war? Yes and no! Yes, should you be called 
upon to fight simultaneously in every conceivable theater of 
war; otherwise no, for the most probable theaters of war are 
very similar. Besides, tactically, there are only five ele- 
mentary functions: to find, guard, hit, move, and supply. 
And if you have some idea of the probable theater of war 
beforehand, all you have got to do, when considering the 
production of a weapon or a machine, is to equate these 
functions with the conditions of that theater. 

When has the soldier done this? Never, until dire dis- 
aster has compelled him. In the British Army, for instance, 
shortly after the ending of the World War, because money 
was scarce or was required for the fostering of Socialism, 
cheapness was elevated to the position of a tactical func- 
tion, when it is obviously a monetary value. What was the 
result? The so-called, light tank was produced—the very 
qualification “light” showing the complete tactical vacuum 
in the soldier’s mind, because weight is not a function—it is 
a characteristic. To make confusion worse confounded, the 
old war tank was dubbed “heavy,” and anything in between 
these two was denoted as “medium”; thus a tactical abraca- 
dabra was established. 

Yet imbecility had not reached its limit, for the next thing 
proposed was a “general-purposes machine”—a machine 
which would go everywhere, do everything and which must 
be light and cheap. Light, so that it might cross the jimcrack 
bridges on the Northwest Frontier of India, and cheap so 
that Socialism might continue to flourish. Suddenly, some 
“We've got it!” Got 
What was it? It 


velvet-bottomed genius exclaimed: 
what? “The general-purposes machine!” 
was the light tank—because it was cheap! Then it cost some 
three thousand to four thousand dollars; today it costs some 
fifteen to twenty thousand and is equally untactical. 

What should we have done instead? We should have 
said: “God alone knows why, but as the City of London 
is determined to have another war with Germany, we need 
not worry about the theater, we know all about that; there- 
fore let us build our new tanks accordingly.” Had we said 
so, then remembering the five general tactical functions and 
granted a modicum of sense, we should have looked at tanks 


in two ways: (1) Collectively—each machine within its 
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Russtan MepiuM TANKs ON PARADE 


category must be provided with the maximum finding 
power (visibility), protective power, fighting power, mov- 
ing power, and radius of action (supply); (2) Individually— 
five categories will be required, namely a reconnaissance 
tank, a combat tank, a support or artillery tank (really an 
anti-antitank weapon ), a pursuit tank, and a supply tank. 


WITH these five machines (I will not touch upon special 
ones) it is possible to play a tactical tune, whilst it is not 
possible to play one when “cheapness,” “expensiveness,” 
“lightness,” “in-betweenness,” and “heaviness” are trans 
mogrified into functions, except perhaps a kind of tactical 
jazz—a Negro cacophony. Obviously all these machines must 
have a long track base in order that they may cross the 
normal accidents of ground met with in normal theaters of 
war and also that they may coéperate with each other. This 
is exactly where the light tank fails. Without exaggeration, 
it cannot cross an obstacle which can be leapt easily by a 
Shetland pony; yet every army in the world has adopted it. 
Why? Because it is easier to copy than to think: this is the 
soundest proof of the Darwinian theory of man’s origin. 

“My little boy,” said the Archdeacon, “what do you know 
of Solomon?” .. . . “Please, sir, he had seven hundred wives 
and three hundred porcupines” . . . . Then the Archdeacon 
scratched his head and murmured: “Think, boy, think!” 
But that is exactly what the soldier won’t do. Listen to 
what Marshal Saxe, writing 200 years ago, has to say on this 
subject: 

“Gustavus Adolphus invented a method which was fol 
lowed by his scholars, and carried into execution with great 
success. But since his time there has been a gradual decline 
amongst us, which must be imputed to our having blindly 
adopted maxims, without any examination of the principles 
on which they were founded . . . from when it appears that 
our present practice is nothing more than a passive com 
pliance with received customs, the grounds of which we are 
absolute strangers to.” 

Such, in condensed form, is the history of tank tactics 
since 1918, and the result is the light tank—a mechanical 


icom 


toy, a mere tactical runabout. Equally silly—though it has 
taken twenty years for the General Staff mountain to give 
birth to this mouse—is the fact no attempt has been made 
to coordinate tank tactics with antitank tactics or to combine 
tanks and antitank weapons. The whole idea has been to 
protect infantry against tanks and not tanks against antitank 
weapons. Everything is upside down, confused and mud 
dled, because soldiers will not bother to think clearly. With 
this picture in mind I will turn to my very slight experiences 
of tanks in present-day warfare. First, I will substitute 
Abyssinia for China and then turn to Spain. 


To MY knowledge, in Eritrea-Tigré the Italians employed 
at least 4 groups of light tanks, each consisting of 46 ma 
chines organized in 3 squadrons of 15 machines—the 
odd tank being the group commander's. Here, the organiza 
tion, so far as I could discover, ended—frst-line transport 
and means of intercommunication being nonexistent. 

The machine used was the light Fiat tank, copied from 
the Vickers Carden-Loyd and cheapened by doing away with 
the turret. In places it is protected by 13 mm. of armor; 
its crew consists of 2 men—a gunner and a driver—and it ts 
equipped with 2 Fiat machine guns possessing a forward 
angle of fire of about 45 degrees. I was told that on the flat 
it could move at from 20 to 25 miles an hour, but in Abys 
sinia, off a road, it seldom exceeded a speed or 4. 

In no way was it designed for colonial warfare. It was 
exceedingly uncomfortable, the two men being wedged into 
it so closely that, when I was asked what I thought of it, I 
replied: “It frightens me more than it will frighten your 
enemy.” It is far too short for violently bumpy ground, and 
its tracks, being of steel without rubber treads, are rapidly 
cut to pieces over rock-strewn areas. 

Its worst defect, however, is its blindness. Communica 
tion between tank and tank is difficult, as neither of the 
crew possesses all-around vision, and the Abyssinians soon 
discovered what this limitation meant tactically. They lay 
in wait for tanks when they attempted to cross difficult 
ground, rushed them from behind, scrambled on theit 
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backs, and then leaning over the roof of the cab smashed 
the muzzles of the machine gun with rocks and killed the 
crew by thrusting swords through their loopholes! I also 
heard that sometimes they poured petrol over a tank and set 
it alight. One Italian officer informed me that another 
method the Abyssinians employed was to follow a tank 
from behind, thrust an iron bar 
between the track and_ the 
sprocket, and lever the track off. 
The whole trouble was due to 
faulty visibility. Had all-around 
vision been obtainable, such ac- 
tions would have been impos- 
sible; but the Italian designers 
merely copied and cheapened, 
and in doing so produced a 
fairly efficient mobile cofhn. 

As regards Italian theory and 
practice of tank warfare, they 
were nonexistent. During ad 
vances, tanks merely moved for- 
ward in squadrons in rear of 
the infantry advanced guards. 
The nearest approach to any- 
thing original was a suggestion 
made during the earlier stage of 
the Makale operations, which 
was to form a mobile group of 
tanks and lorries. But as I was — 
simultaneously informed that 7 
tanks were being allotted to the 
vanguard for the first time be- 
cause the enemy had no anti- 
tank weapons, I came to the conclusion that the tank idea had 
not yet begun to sink home. My intormant, a corps com- 
mander, might just as well have said: “Today we are send- 
ing out infantry advanced guards, because we hear that the 
enemy has no rifles!” 

Whatever may be the limitations of tanks in Abyssinia, 
in mountain warfare they must remain subordinate to rifle- 
men and light machine gunners. But as in Abyssinia the 
meuntain valleys (pockets) and plains (table tops) are wide, 
in that country tanks should have a considerable field ot 
play; that is to say, when tanks and infantry are fitted to 
ground, as cavalry and infantry were in bygone days. For 
picketing a plain, tanks should prove invaluable, and also 
for forcing defiles when it is found difficult to crown their 
flanking heights. Yet in the end, the problem of their em- 
ployment depends upon whether those who use them have 
been saturated with the idea of the bullet-proof man. When 
this idea has been driven home, the rest is but a matter of 


trial and error, not forgetting a little moral courage. 


‘TURNING to Spain we find a very different country, yet 
one which is only slightly less difficult for mechanized war- 
fare on account of its mountainous nature. The theater of 
war is large, being more than twice the size of Great Britain. 
The main roads are good, but secondary roads are few and 
far between, and such as exist are mostly cart tracks. From a 
tank point of view it is not an easy country in which to 
fight, not only because of its hilly nature, but because vast 
tracts of it consist of vineyards, olive groves, orange planta- 
tions and cork forests. Tanks can be used over such terrain, 
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although they require special tactics, and if combined with 
bodies of sharpshooters should prove of considerable value. 

Before the present operations had begun, the frontage be- 
tween the opposing sides, which ran from the Pyrenees to 
the Mediterranean east of Malaga, was 1100 miles in length— 
well over twice the length of the front in France during 
1914-1918. This front consists in 
the main of detended posts, en- 
trenched positions and fortified 
villages. It offers innumerable 
openings to tank attacks, yet 
very few objectives of impor- 
tance, for merely to raid into 
void spaces is but a waste of 
time and effort. 

Further, it must be remem- 
bered that the prewar Spanish 
Army was small; also that it 
had not been modernized. In 
artillery it was weak and of 
tanks it had but a handtul. As 
the rebellion completely dis 
jointed this army, each side had 
but little to build on. Conse 
quently expansion was auto- 
matically in the direction of in 
creasing the number ot riflemen 
and machine gunners as de 
fensive rather than offensive 





ae mA prong troops. Strange as it may seem, 
it was the Nationalists who 
from the very start were forced 
to take the initiative. As the 
Reds, on account of their lack of discipline, were in 
capable of meeting them in the open, most of the engage 
ments took the form of village and city battles, in which 
tanks could play no useful part unless skillfully handled. 

Taking all these points into consideration—the nature 
of the theater of war, the character of the belligerents, 
the difficulties of communication and_ transportation—and 
adding to them the total ignorance of both sides in the 
use of tanks, is it to be wondered that so far these ma 
chines have accomplished very little outside destroying 
machine-gun nests and outflanking small defended po 
sitions? 

Of the various types used I have seen only three; 
namely, the Italian, the German, and the Russian light 
tanks—all indifferent machines. However, I understand 
the Reds are equipped with a number of Russian medium 
machines, which the Nationalists consider “formidable,” 
but which are seldom used except as mobile pill boxes. 
That is to say, they are moved from place to place, not to 
attack, but either to support an attack or assist in beating 
back an enemy attack. 

The Russian tank is armed with a 4.5-cm. gun and a 
machine gun, and though its turret armor appears to be 
12.5 mm. thick, in two machines which I examined it had 
been easily and cleanly penetrated by armor-piercing rifle 
or machine-gun bullets. 

As regards the number of machines, I have been unable 
to obtain any accurate or even approximate figure. Gen 
erally speaking, it would appear that the Reds possess 
more than the Nationalists, but as some of theirs are 
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tractor tanks and old French Renaults, | do not suppose 
that their superiority in actual fighting power is much greater. 


ON the whole it may be said that in this war, tank tactics 
have been conspicuous through their absence. During the 
first year of the war, machines were generally used singly, or 
if in numbers, then split up over a wide front. The result 
has been that they are met by concentrated fire, and in many 
cases must have been put out of action by “splash.” At the 
battle of Brunete, in July 1937, the Reds are reported to have 
used a hundred in a purely frontal attack of the Cambrai 
type. They appear to have passed over their enemy’s infantry 
position without clean- 
ing it up, and then to 
have advanced direct 
onto the Nationalist 
guns and to have been 
blown to pieces. Much 
the same happened at 
Belchite and Teruel, but 
I doubt whether many 
were used, for the of- 
ficial combined Na- 
tionalist-Red tank casual- 
ties for 1937, which are 
not likely to be an 
understatement, give 147 
destroyed by artillery 
and antitank weapons, 
26 burnt by infantry and 27 captured and_ repaired. 

Personally, I do not believe that the Nationalist tactics have 
been markedly superior, one reason being that they possess 
no medium (combat) machines. They have, however, dis 
covered that the light tank is of little use as an assault 
machine, and that in an area in which irrigation canals and 
channels exist it cannot operate independently as it 1s at 
once bunkered and must be helped along by spade work. 
The best use they have found for it is to convoy infantry 
forward, which was successfully done in the recent advance 
east of Huesca, as was described to me by an eyewitness— 
the tanks moving on the flanks of the infantry and enfilading 
the enemy’s rifle and machine-gun posts. 

Of the use of antitank weapons, not much is to be learned. 
The main ones used are the German 3.7-cm. gun on the 
Nationalist side and the Russian 4.5-cm. on that of the 
Reds, the general opinion being that the latter is the superior 
weapon. As regards the use of bottles of petrol followed by 
hand grenades one hears much, especially among the Moors, 
who are born liars. I do not say that this means of defense 
against tanks has not been used and at times effectively, espe 
cially in village fighting, but if tanks are employed in sections 
in the open and possess all-around vision, their crews must be 
very inefficient if they allow themselves to be burnt out. 

This type of antitank attack has been so exaggerated that 
it has grown into a legend. Thus, we hear of a young 
Galician Nationalist “who should be credited with having 
taken over twenty Russian tanks single-handed with his 
bottles of petrol and hand grenades.” Remembering that the 
official total for a whole year claimed by these means is 
twenty-six, this figure seems a large proportion! This youth 
is also credited with the following story, which so far as I 


know may be true: 
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“I had a grudge against that tank [a Russian one]. . . 
| jumped out of our trenches and ran after my prey... . My 
blood was up... . 1 ran after it over the hill so close that 
the people inside couldn’t see me. I was waiting for a 
chance to attack, when all of a sudden, to my astonishment, 
the tank stopped in a hollow between the two lines, and 
several of the occupants got out and stood in a group about 
twenty yards away. Perhaps they were tired of sitting in the 
machine and wanted a rest. They got one, because I blew 
up the whole lot of them with a grenade. Then | turned to 
the tank and knocked down the two Communists who were 
still inside it. You would think I knew how to drive a 
tank by now, but | 
didn’t, and for some 
time I struggled with 
the controls; then I had 
an idea. I kicked one of 
my prisoners until he 
stood up and made him 
sit down in the driver's 
seat and drive the 
tank. ... So we brought 
the tank right up to the 
trench, where I handed 
it over together with my 
two prisoners.” 

If tanks can thus be 
captured, does it show 
that tanks have failed? 
No! It shows clearly enough that it is the crews that 
have failed because they have not been instructed how to 
use and protect them. If you walk out of a tank and it ts 
captured, it is not the tank’s fault. If you enter a Shetland 
pony for the Grand National and it refuses the first fence, 
it is not the pony’s fault. If you equip your office with a 
dozen typewriting machines and then engage men and 
women to use them who are not typists, it is not the 
machine’s fault should the results be poor. And if you add to 
your office a calculating machine and you do not know what 
to calculate, it is unfair to blame its designer. If you insist 
on doing these things, then in ordinary every-day life you 
are called a B.F. That is the gist of this very sketchy 
paper, sketchy because the background of tank thought has 
never been filled in. Both sides started from a tank vacuum, 
and though now they are using tanks, the vacuum remains. 

Should a war break out tomorrow between any of the 
greater powers, the tank picture will be very much the same 
as seen in this Spanish war, because it takes years and years 
of unprejudiced and careful thought to grasp the tactical 
changes which so great a revolution as the introduction of 
gasoline on the battlefield entails. The changes it will lead 
to are as great as those effected by gunpowder or steam. 

To produce tanks by hundreds and thousands, as nations 
are doing today, is certainly something worth while; yet it is 
an extravagant system unless these machines are constructed 
to fit a tactical idea or a congeries of tactical ideas called 
“war,” and unless generals are trained to use them according 
to these tactical ideas. Tactics should precede technics, so 
that technics may express tactics. Ideas should precede 
actions, and actions should fulfill ideas. Soldiers should think 
first and criticize secondly, and if they won't do so they 


should be locked up in Bedlam. 
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Aviation Ordnance 


Armament Equipment and Organization for the Air Force 
By Lieut. Col. R. L. Maxwell* 


N RECENT issues of Army OrpNance, the Air Force 


Commander, General Andrews, discussed “Our Use of 


Air Power”; the Chief of the Air Corps, General Westover, 
wrote of “Our Maintenance of Air Power,” and the then 
Chief of Ordnance, General Tschappat, stated “Our Ord- 


nance Program.” In general terms all three touched upon 


and they must work as a team in order to get the best 
results. 

The organization of the GHQ Air Force early in 1935 
gave a great impetus to Air Corps requirements of all kinds, 
and the three years that have followed have seen many plans 


laid out, changed, considered, and in some respects approved; 


aviation ordnance. 
Remembering that “to de- 
fine is to limit,” no attempt 
will be made to define the 
term “aviation ordnance” 
which gradually is coming 
into use, because no limits 
can be admitted. True 
enough, from a narrow Ord- 
nance point of view one 
might enumerate only those 
functions and items for 
which the Ordnance Depart- 
ment is wholly responsible 
for design, procurement, pro- 
duction, supply, and mainte- 
nance—and even this list 
would be a long one. How- 
ever, no One is interested in 
narrow points of view in this 
phase of Ordnance history. 
Whatever our approach to 
the subject, we soon realize 
that ordnance responsibilities 
include demolition bombs 
ranging from 100 to 2000 
pounds; ground, aircraft, and 
antiaircraft machine guns; 
fragmentation bombs, both 
free falling and parachute; 
smoke bombs; machine-gun 
ammunition, both ball and 
tracer; ballistic data for use 
of the bomb sights; pyrotech- 
nic signals, flares, photo-flash 
bombs, drift signals, emer- 
gency and distress signals; 
special automotive equip- 
ment including light tractors, 
both track-laying and 





FoREWORD 


IN the fall of 1917, Maj. Gen. C. C. Williams, then 
Chief Ordnance Officer, A.E.F., assigned me to duty 
with the Chief of Air Service, A.E.F. I took with me 
the following Ordnance officers fresh from training at 
Springfield Armory: Capts. F. ]. Dent, Frank Short, 
Harold Morton and David Prince. With these officers 
as a nucleus, the Aircraft Armament Section, Ordnance 
Department, A.E.F., was born. It has been my privt- 
lege, then, to be interested in aviation ordnance since 
the birth of this problem child. 

Our early A.E.F. surveys of the Ordnance problem 
as applied to the Air Service led us to conclusions sur- 
prisingly close to those which Colonel Maxwell sets 
down in the accompanying article. In spite of the fact 
that we were far too busy in the A.E.F. with current, 
critical, specific tasks involving everything from proper 
staff integration to field supply and maintenance, we 
did manage to look ahead and we took pride in having 
gone as far as we did. 

The first step in the solution of any problem is to 
obtain a correct statement of it. The statement con- 
tained in Colonel Maxwell's article is generally in line 
with our experiences of 1917 and 1918 and is also in 
line, I believe, with experiences gained with air 
weapons in more recent wars. 

Following a correct visualization of the scope of 
aviation ordnance, experience accumulated through 
actual work with tactical air organizations will provide 
a proper basis for a solution to the remainder of the 
problem. Colonel Maxwell outlines an experimental 
organization now engaged in such work. This generally 
is also in line with our 1917-1918 A.E.F. experience. 


Harry J. MALony 


Lieutenant Colonel F. A., U. S. Army. 











and Ordnance has shared in 
this renaissance. Before dis- 
cussing in detail the current 
and prospective Ordnance 
service organization of the 
GHQ Air Force, let us ex 
amine why such a service ex- 
ists and what the Ordnance 
interests really are in any 
modern concept of the opera- 
tion of an air force. 
Demolition bombs are the 
offensive power of bombard- 
ment aviation—the backbone 
of the GHQ Air Force. The 
bomb loads carried vary with 
the type of airplane and the 
radius of action required for 
a particular mission. The 
trend of development, which 
is toward an even greater 
degree of interchangeability 
between bomb loads and 
radius of operation, may soon 
give greater maximum bomb 
loads in situations permit 
ting a short radius of opera 
tion. To illustrate: if we 
assume that a surface expe- 
dition were approaching our 
boundaries and that we had 
available for the first attack 
bombardment airplanes with 
a radius of operation of 1000 
miles and a bomb load of 
one ton, then for a second 
attack a radius of operation 
of 500 miles and 2-ton bomb 
load would be possible, and 
for a final attack a radius of 





wheeled; tractor cranes, bomb trailers, maintenance trucks; 
target and cleaning and preserving materials. 

Closely allied to and intimately associated with these 
aviation ordnance responsibilities of the Ordnance Depart- 
ment are the aircraft armament responsibilities of the Air 
Corps and certain of the chemical activities of the Chemical 
Warfare Service. Many projects involve the three services 


*Ordnance Officer, GHQ Air Force, Langley Field, Va. Lieutenant 


Colonel, Ordnance Department, U. S. Army. 


operation of 250 miles and 4-ton bomb loads. 

From three to five machine guns are mounted in modern 
bombers to provide defensive fire power, and aircraft de 
signers are considering added power of defensive armament 
by increasing the number of guns, their caliber, and the 
ranges at which they can be used effectively. Blind spots are 
being eliminated, machine cannon are being tested, and 
improved fire-control systems are being demanded. 

Pyrotechnics, especially drift signals and illuminating 
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Hares, are essential items of bombardment airplane equip 
ment as aids to navigation, night operations, and emergency 
landings. Pyrotechnic signals have a limited réle in the 
modern system of airplane communications, 

Fragmentation bombs are at present the principal weapon 
of attack aviation, although machine guns are used to lay 
down a covering fire during the approach to targets, and 
demolition and chemical bombs are beginning to share the 
importance of the fragmentation bomb. The pyrotechnic 
equipment is similar to but less elaborate than that provided 
for the bombardment. 

Fixed machine guns 
are the principal 
pursuit 
the 


pursuit air 


weapons ol 
aviation, and 
2-seater 
plane mounts a flexible 
gun in the rear seat for 
detensive fire. Machine 
cannon are beginning 
to appear in expert- 
mental designs of army 
“fighter” prototypes. All 
of these guns, whether 
for oflense or detense, 
will be rendered much 
more eflective at 
greater ranges by pro 
jected fire-control de 


velopments. 


As organized and 
equipped at present, 
the GHQ Air Force, 
with headquarters at 
Langley Field, Va., has 
three wings (Wg.) 

the 1st with headquar 
March Field, 
Calit., the 2nd at Lang 


ters at 


ley Field, and the 3rd 
at Barksdale Field, La. 
Each wing command 
consists of one or more 
(AB) 


groups (Gp.) and each 


air bases and LoapDING A BoMB INTO THE 
also has separate squadrons (Sq.) of combat aviation. 

Specifically, the 1st Wing on the Pacific Coast includes 
the air bases with headquarters at March and Hamilton 
Fields and three combat groups—the 7th and 19th Bombard 
ment and the 17th Attack. An interesting auxiliary of the 
ist Wing is the Muroc Range located in the heart of the 
Mohave Desert. This range includes a dry lake bed which 
provides a natural airdrome large enough to set down the 
entire GHQ Air Force. The range is especially satisfactory 
tor bombing as it is easy to locate every impact from the 
air by eye and photography and from the ground by actual 
inspection. 

The 2nd Wing includes the air bases at Langley, Mitchel, 
and Selfridge Fields and four combat groups, the 2nd and 
gth Bombardment, and the rst and 8th Pursuit. Its bombing 
and gunnery ranges are located at Oscoda, Mich., Camp 





30MB Bay OF A 


Upton, Long Island, and Mulberry and Plumtree Islands 
near Langley Field. 

The 3rd Wing has only one air base at present, with 
headquarters at Barksdale Field, where the 3rd Attack and 
20th Pursuit Groups are stationed. 

The four reconnaissance squadrons, located at Langley, 
Mitchel, March and Hamilton Fields, are equipped with air 
planes of bombardment types and provide the long-range 
reconnaissance necessary for bombardment operations. 

Soon after the organization of the GHQ Air Force, Maj. 
Gen. F. M. 
the Air 


mander, gave his per 


Andrews, 
Force com 
sonal attention to the 
plans for development 
of an adequate Ord 
nance service and made 
the decisions which be 
came the basis of the 
organization set forth 
in tables of organiza 


under con 


War 


tion now 
sideration in the 
Department. 
Perhaps the most 
important of these de 
cisions is that which 
places upon the Ord 
nance component ol 


the GHQ Air 


responsibility for sery 


Forc ~ 


ice of all kinds direct 
to the individual air 
plane without any 
intervening echelon of 
Air Corps troops. Once 
this decision was made, 
the personnel of the 
Ordnance Department 
having to do with or 
ganization, equipment, 
and training of Field 


Service troop units be 


Robert A. Kniesche 


gan praying, planning, 


Fiyinc Fortress” and proposing, with 
the result that the 
GHQ Air Force has just tested a skeletonized Ordnance 
service during the most elaborate and complete field exercise 
ever held in this country. While too early to evaluate the 
results of this test, the service represented by the skeletonized 
force can be outlined to the extent of its present state of 
development. 

The mission of Ordnance service, GHQ Air Force, in 
cludes the following: (1) Provision and distribution of all 
items of Ordnance equipment and supply used by the GHQ 
Air Force (Distribution of bombs and machine-gun ammu 
nition includes delivery of bombs and belted machine-gun 
ammunition to the airplanes of combat squadrons. ); (2) The 
maintenance of Ordnance matériel, including inspection, re 
pair, or evacuation when repair is beyond the capacity of 
available facilities and personnel; (3) The provision and 
distribution of Ordnance technical advice and information 








30 ORDNANCE 


Voi. XIX, No. 109 





to all echelons of the GHQ Air Force; (4) The operation of 
the GHQ Air Force Ordnance depots and distributing 
points, and Ordnance sections of GHQ Air Force depots, 
air bases, and distributing points; (5) The demolition of 
“duds” on GHQ Air Force gunnery and bombing ranges. 


IN CARRYING out its mission, Ordnance service operates 
a series of echelons which now will be described somewhat 
in detail. 

Installed Ordnance equipment is inspected to determine 
its condition periodically and whenever requested by the 
airplane, or higher, commander. The object of these inspec- 
tions is to check equipment from the viewpoint of safety and 
dependability of functioning. 

The bomb service point is the place on an operating air- 
drome where the Ordnance airdrome crew delivers bombs, 
belted ammunition, and pyrotechnics to the airplane. There 
is normally one per airplane located as close to the airplane 
as practicable and selected with a view to facilitating the 
loading of bombs into the airplane by Air Corps personnel 
who are members of the squadron organization. 

The airdrome distributing point (Adrm DP) is the place 
at an operating airdrome where ammunition, bombs, and 
pyrotechnics are stocked and prepared for immediate use. 
Stocks normally do not exceed two missions of each type of 
bombs, ammunition, and pyrotechnics most likely to be 
used by the number and types of airplanes being served by 
the distributing point. The stocks to be maintained at the 
distributing point are specified in orders of the air base, 
or higher, commander. Control of ammunition supply and 
expenditure is accomplished by means of the system of 
credits and expenditures. The ammunition operations at 
the airdrome distributing point include receipt, temporary 
storage, unpacking, inspecting, repairing if necessary, belt- 
ing of machine-gun ammunition, inspection of bombs, and 
preparation for delivery to the bomb service point as 
required. 

The supply of items other than bombs, ammunition, and 
pyrotechnics, and the maintenance activities at an airdrome 
distributing point are the same as those of a camp, post, or 
station, except that accountability is retained by the Ord- 
nance officer of the air base in which the airdrome is located. 
Moreover, in the preparation and processing of all accounta- 
bility vouchers, the airdrome Ordnance officer acts as the 
agent of the air base Ordnance officer. The equipment and 
personnel for the Ordnance airdrome crew are provided by 
the platoons attached to air bases. Normally, one airdrome 
distributing point will not serve more than two combat 
squadrons, and the size, type of equipment, and plan of 
operation of the Ordnance airdrome crew will vary with 
the number, type, and contemplated operations of units be- 
ing served. 

The air base distributing point is a small Ordnance depot 
controlled and operated by the air base in which it is located. 
There is normally one per air base located at or near the 
base airdrome. Ammunition stocks normally do not exceed 
two missions of each type of bombs, machine-gun ammuni- 
tion, and pyrotechnics for the units being served by the air 
base, except that in peace time the stocks of practice bombs, 
machine-gun ammunition, and pyrotechnics vary from a 
minimum of six months’ requirement to a maximum of one 
year's requirement in order to reduce transportation costs. 


The stocks are prescribed by administrative orders of the 
air base, or higher, headquarters and serve as a reserve for 
the airdrome distributing points of the air base. Items re- 
ceived are held on railroad cars or disposed for temporary 
storage without removal from shipping containers if in- 
tended for early replenishment of stocks at the airdrome 
distributing points at operating auxiliary airdromes of the 
air base, while those intended for local use or prolonged 
storage are stored in compliance with regulations for stor- 


age at camps, posts, and stations. 


THE ammunition functions require a considerable physi- 
cal plant, including railroads, roads, magazines, warehouses, 
truck, trailer and tractor storage, and process buildings sup- 
plied with heat, light, and power. The supply of items other 
than ammunition and the maintenance activities of the air 
base distributing point are similar in character and scope 
to those of a large post and require warehouses, office build- 
ings, and a well-equipped shop with heat, power, and light. 

The supply of ammunition is controlled by the credit sys- 
tem; the military personnel and mobile equipment is ob- 
tained from the headquarters company of the Ordnance 
battalion. However, a limited amount of civilian personnel, 
both skilled and unskilled) may be employed in air base 
distributing points to supplement the available military per- 
sonnel. Civilian personnel is required for operations which 
approximate those at War Department Ordnance depots, 
especially if such operations involve manufacture, modifica- 
tion, or major overhaul of Ordnance matériel. The amount 
of installed shop equipment varies with the character of 
maintenance normally required of the air base in which the 
distributing point is located. 

The wing distributing point is not organized unless a 
wing is operating separately and under a situation requiring 
that an echelon of service operate under wing control in 
support of the air base or air bases serving the combat units 
of the wing. When organized, the character and scope of 
operations are similar to those of an air base distributing 
point, and the stocks to be maintained are prescribed in 
orders of the GHQ Air Force wing or higher commander. 

The Air Force distributing point is not organized except 
in a situation requiring a fixed establishment located to sup- 
port an air base or air bases operating under the direct con- 
trol of GHQ Air Force headquarters. When organized, the 
character and scope of operations are similar to those of an 
air base distributing point, and the stocks to be maintained 
are prescribed in GHQ Air Force orders. 

An Air Force depot is essentially a mobile railway unit 
of which the details of organization and equipment have 
not been fully determined. However such a unit is re- 
quired in certain situations to serve as a connecting link 
between air bases and distant War Department (WD) or 
communication-zone (CZ) depots and to give flexibility to 
the system of ammunition supply. When organized, the 
stocks to be maintained are prescribed in GHQ Air Force 
orders. 

The control of ammunition service in the GHQ Air 
Force is accomplished by means of a system of credits, drafts, 
and reports of expenditure. Supply credits are issued in 
favor of a subordinate administrative unit, authorizing that 
unit or a lower unit to requisition specified items from a 
specified establishment within a specified time limit. Ex- 
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BoMBER BEING MANEUVERED OVER A BOMB PREPARATORY TO LOADING IT INTO THE Boms Bay 


penditure credits are issued by a unit in favor of a subordi 
nate tactical unit, authorizing that unit or a lower unit to 
expend a specified amount of ammunition for a specified 
purpose during a specified period of time. Credits are nor 
mally allotted by the headquarters listed below for the pur 


poses indicated: 


Kind By In To Pur pose 
Supply GHOWD or CZ Dep| Ak |Stocking AF Dep & 
DP 

Supply AF WD, CZ or AF\ Wg |Stock We & AB 
Dep or DP DP 

Expenditure} AF |Adrm DP We |Expenditure by Gp 

Supply We IWD, CZ, AF; AB |Stocking AB & 
Dep or AF or \drm DP 
We DP 

expenditure) Wg |Adrm DP Gp |Expenditure by Gp 

Supply AB IWD, CZ, AFk/Adrm|Stocking Adrm DP 


Dep or AF, 
We or AB DP 
Expenditure) Gp |Adrm DP Sq |Expenditure by Sq 


Drafts against the credits set up are made in the form ot 
requisitions in the case of supply credits and operations 
orders in the case of expenditure credits. Periodic reports of 
stocks on hand and expenditures originating at the airdrome 
distributing point and in the combat squadron are trans 
mitted through channels to Air Force headquarters. In 
peace, these reports are made monthly and in war or exer 
cises simulating war conditions, the period to be covered by 
the required reports is prescribed in the administrative 


orders governing the exercise. 


BasED upon the estimated airplane strength and prob 
able rate of operations, tables of organization have been 
prepared to provide personnel and equipment to operate 
the Ordnance service for the entire GHQ Air Force in war 


and peace. The peace training operations require approxi 
mately one-fifth of the war strength. The estimated require 
ments total 37 officers, g warrant officers and 859 enlisted 
men in war, and 14 officers, 6 warrant officers, and 167 en 
listed men in peace—a very modest estimate when the 
number of airdromes at which service will be required is 
taken into consideration. 

Flexibility is the keynote of the organization, and mobility 
in all respects is perhaps of equal importance. Air opera 
tions cannot be planned very far in advance, and the tactical 
mobility of airplanes requires that all services be so organ 
ized, equipped, and trained that they are responsive to the 
operations requirements. 

Ordnance staff sections are provided for four echelons of 
command, including Air Force, wing, air base, and air 
drome. In the last two, the Ordnance officer is both a troop 
commander and a staff ofhcer. 

The Ordnance Section, GHQ Air Force Special Staff (war 
strength) includes the Ordnance offcer—a_ colonel—and 
three assistants—one major, an expert on bombs; one cap 
tain, an expert on machine guns, machine-gun ammunition, 
pyrotechnic projectors and pyrotechnics; and one first lieu 
tenant, in charge of supply. Additional officers and all en 
listed men required for the operation of this section are pro 
vided by the headquarters and headquarters company of the 
Ordnance battalion. In peace, only one officer is provided 
for this section. 

In the Ordnance Section, GHQ Air Force wing special 
staff is the wing Ordnance ofhcer who is a member of the 
wing special staff. Additional officers and all enlisted men 
for the Ordnance section of the wing headquarters are pro 
vided by the Ordnance company attached to the wing. 

The Ordnance battalion, GHQ Air Force, provides all 


Ordnance enlisted personnel and additional officers who 
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serve in the dual capacity of commanders of Ordnance units 
and staff officers, to augment the Ordnance staff of the 
GHQ Air Force and wing and air-base headquarters. In 
war, the battalion has a small headquarters and is com- 
manded by a lieutenant colonel who as a staff assistant to 
the Ordnance officer, GHQ Air Force, is in charge of per- 
sonnel and the training of Ordnance personnel, operates the 
School of Aviation Ordnance, and a system for supply of 
Ordnance technical data required for the training of all 
GHQ Air Force units. The commanding officer of the 
battalion performs all administrative duties pertaining to 
his battalion, including necessary inspections of detached 
subdivisions of the battalion to insure proper standards of 
discipline, technical efficiency, and morale. The first lieu- 
tenant is the battalion adjutant in charge of battalion head- 
quarters records, including personnel records. The battalion 
normally consists of a headquarters company and three Ord- 
nance companies, but if the number of GHQ Air Force 
wings is increased or decreased, the number of companies 
will vary so as to provide one company per GHQ Air Force 
wing. At this time the battalion is represented by the roth 
Ordnance Service Company, but it is expected that ap- 
proval of the revised tables will permit organization of the 


battalion at peace strength. 


[HE Ordnance Headquarters Company, GHQ Air Force, 
provides enlisted personnel of the Ordnance sections of the 
GHQ Air Force special staff and GHQ Air Force base 
headquarters, and an ammunition platoon organized and 
equipped to establish and operate a GHQ Air Force ammu- 
nition depot and three distributing points. Commanded by 
a captain, the company headquarters is located at the head- 
quarters of the Ordnance battalion and the captain assists 
the battalion commander in the performance of his duties 
in connection with the military training of the battalion. 
The second lieutenant is supply officer, personnel officer, and 
when a mess is operated, mess officer. 

The special staff platoon provides enlisted personnel for 
the office of the Ordnance Officer, GHQ Air Force. The 
master sergeant is chief clerk in charge of office service. One 
technical sergeant is a trained bomb inspector and assists the 
munitions officer—a major. The other technical sergeant per- 
forms similar duties as assistant to the captain who is in 
charge of machine guns. 

The air base platoon provides a section for each operat- 
ing GHQ air base. The platoon commander, a first lieu- 
tenant, is an expert in base administration and makes fre 
quent inspections to insure efficient operation of Ordnance 
sections of air bases from an administrative viewpoint and 
in this capacity functions as a staff assistant to the Ordnance 
ofcer, GHQ Air Force. The technical sergeant in platoon 
headquarters is an assistant to the platoon commander. 

A base section includes a technical sergeant, staff sergeant, 
and sergeant who are heads of administrative, supply, and 
maintenance subdivisions of the base Ordnance office. These 
remain at bases as long as bases are in operation. The 
warrant officer serves as Ordnance property officer. 

The ammunition platoon establishes and operates a GHQ 
Air Force ammunition depot and three distributing points 
which may be under control of an air base, GHQ Air Force 
wing, or directly under GHQ Air Force headquarters, de- 


pending upon the situation. 


So much for the pool of service from which organized 
units are drawn and combined to provide the framework ot 
the Ordnance structure to service any designated air force 
in any particular situation. The foundations of the struc- 
ture are the airdromes at which the Ordnance airdrome 
crews operate to give the complete Ordnance service re 


quired. 


THE Ordnance Company, GHQ Air Force, is the source 
of personnel and equipment for organization of the air- 
drome crews. The company is commanded by a captain, 
assisted by a second lieutenant. The headquarters is in the 
office of the wing Ordnance officer and the company com- 
mander’s duties within the wing are similar to those of the 
battalion commander within the Air Force. The company 
headquarters provides the enlisted personnel for the wing 
Ordnance office. 

The platoon is the basic service unit attached to air bases. 
While it has headquarters and three sections, the per- 
sonnel of each section is trained to perform the duties of the 
other sections. The senior platoon commander attached to 
an air base is the base Ordnance officer and commands all 
of the Ordnance troops attached to the base. The platoon 
headquarters provides additional personnel for the base 
Ordnance office. The maintenance section operates air base 
and airdrome facilities for the maintenance of machine guns, 
pistols, pyrotechnic projectors, and automotive equipment, 
and provides personnel and equipment for airdrome crews. 
The ammunition section receives, stores, maintains, inspects, 
prepares for use, and delivers all ammunition, including 
bombs and pyrotechnics, to the airplanes of combat squad 
rons. The preparation for use includes the loading of 
machine-gun ammunition in belts and the gaging of bombs. 
The supply section operates warehouses for the storage and 
issue of general Ordnance supplies. 

The specific organization of the Ordnance airdrome crew 
is necessarily based upon the types of aviation and character 
of service required at the particular airdrome for which 
the crew is organized; however, there is a basic minimum 
requirement for services of headquarters, supply (including 
pyrotechnics) and maintenance; if machine guns are being 
operated, this must be increased to include machine-gun am- 
munition, and when bombs are to be used it must include 
bombs of the appropriate types. 

A typical recent example of airdrome service 1s that given 
at Orlando, Fla., during 2nd Wing exercises, March 1938, 
and reported by the airdrome Ordnance officer, Capt. E. P. 
Mechling, Ord. Dept., who says: 


‘“PROVISION of ordnance service at airdrome distribut- 
ing points started with the formation of the roth Ordnance 
Service Company. Since that time every effort has been 
spent in training the personnel and acquiring the necessary 
equipment to provide this service. The company School 
of Aviation Ordnance, augmented by training in platoon 
schools, has provided a minimum trained personnel. The 
first increment of equipment—one McCormick-Deering 
trailer and five 1'4-ton cargo trucks—was delivered just in 
time to be taken to Florida for the 2nd Wing maneuvers. 
“The base Ordnance officer at Langley Field equipped 
each of the five trucks with an improvised set of tools and 
supplies, including: a small-arms repair chest, a munitions- 
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“Friyinc Fortress” BEING LoApDED WITH A BoB 
worker’s tool set, a carpenter's tool set, an automotive tool 
set, a link loading machine, flashlights and electric lanterns, 
distributing point ro-day sets of spare parts and supplies for 
organizations to be served, extra ammunition accessories, 
arming wire and swivel loops, and four M-8 bombing flares. 

“This load provided for each truck was distributed in 
the field so as best to meet the requirements at the differ 
ent airdromes. Similarly, the men were divided between the 
various airdromes on the basis of estimated requirements. At 
Orlando with the 2nd Bombardment Group, our quota was 
one officer and eleven men. 

“The movement of Ordnance troops and equipment from 
their home station to an airdrome distributing point is nor 
mally by motor convoy. Since an Ordnance unit does not 
operate a mess it must be attached to some other organ 
ization for this movement. On the movement to Florida, 
the Ordnance troops formed a section of the base convoy. 
All Ordnance troops participating were concentrated at 
Langley Field prior to beginning this movement. Only 
Ordnance personnel and equipment were carried in Ord 
nance trucks. The march was made in four days with a 
1-day stop-over at Fort Screven, Ga. 

“While the sub-base was being organized at Jacksonville, 
Ordnance personnel were given detailed instructions in their 
duties at distributing points. The preparation of forms and 
reports, the preparation of ammunition for delivery, and 
the contents of the distributing-point sets were covered. 
After two days of this training, the Ordnance personnel for 
distributing points was moved to Orlando. This concen 
tration of Ordnance troops by themselves for four days pro 
vided further opportunity for unit training. All personnel 
and vehicles were utilized in setting up the Ordnance sec 
tion of the distributing point at Orlando. 
maneuver had been 


“The ammunition for use in this 
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FROM ORDNANCE SERVICE COMPANY SUPPLY TRAILER 


requisitioned by the Ordnance officer, Langley Field, tor 
delivery at the desired distributing points in Florida be 
tween the roth and 14th of March. The ammunition for 
Orlando was on hand on March oth. 

“Before the ammunition could be unloaded it was neces 
sary that the ammunition distributing point be laid out and 
approved by the civilian airport manager. A reconnaissance 
of all available sites was made in company with an au 
port official. The location on the edge of the lake across the 
runway from the B-17 bombardment airplanes was chosen. 
This site had the following advantages: It was a fenced-in 
city property which the Government had permission to use; 
the road and gate at the end of the field made transporta 
tion to the distributing-point site possible without creating 
a hazard to flying; a short but safe route for delivery of 
bombs and ammunition was provided; the necessary safety 
distance for the storage of ammunition was secured; Ord 
nance activities were protected and segregated but still well 
located for performance of prompt and efficient service. 

“After final approval of the airport manager of the dis 
tributing-point site, the distributing point was set up and 
stocked with the following items of ammunion: 720 M-38A-1 
100-Ilb. practice bombs; 10,500 cal. .30 cartridges; 8 M-8 land 
ing flares. The different components were arranged in stacks 
so as to save time and labor in the preparation and delivery 
of the ammunition. City dump trucks were secured to haul 
sand for filling the bombs. A fine quality sand for this pur 
pose was found on city property less than two miles from 
the distributing point. This sand was dumped between the 
stacks of spotting charges and the stack of bomb cases. 

“The small-arms ammunition was stacked near the other 
end of the bomb cases and belting was done in the vicinity 
of the headquarters tent. A guard was mounted at all times 


when a working party was not present. 
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“After the distributing point was set up, the next opera- 
tion was to prepare the ammunition for use. The bombs 
had to be sand-filled and the small-arms ammunition belted. 
One man was able to link all the ammunition in about 
eighteen working hours, using the 20-round hand linking 
machine. 

“The 


scoops, funnels, hooks, and scales for use in sand-filing 


munitions-workers’ sets contained the necessary 
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must be at the line to supervise delivery. The quantity and 
condition of ammunition must be checked for each airplane 
scheduled to be serviced. 

“The machine guns in the 2nd Bombardment Group had 
recently been inspected and repaired by base Ordnance per- 
sonnel. As a result there was no demand for spare parts or 
supplies from the distributing-point 10-day sets. 

“All ammunition was picked up on a magazine data card. 
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THREE-WHEEL Bomsp TRAILER CARRYING A 2000-PouUND Boms Towep By A 1'4-Ton Truck 


bombs. Wooden supports were constructed for the spring 
balances and all bombs were checked-weighed to ninety-one 
pounds without the spotting charge. After sand-filling, the 
bombs were laid flat in a single layer on a mat of empty 
cartons. This kept the bombs clean and prevented possi- 
bility of damage. 

“Two hundred seventy-four bombs were sand-filled be- 
fore any were issued. From this point on, approximately 
120 bombs were sand-filled daily, leaving at least 2 missions 
for 6 planes always on hand. 

“On all except one mission, six airplanes were used. It 
usually was possible to determine by 7 P.M. the previous 
evening the number of the airplanes, the amount of am- 
munition to each airplane, and the time the airplanes were 
to be serviced with ammunition. The usual hour for this 
servicing was about 7 A.M. Using nine or ten men, deliveries 
were completed within one hour. This included assembling 
spotting charges and arming wires to the 120 bombs, load- 
ing on trucks, delivering to airplanes, and unloading bombs 
to the ground. One truck or trailer carried all the ammu- 
nition for one airplane in one trip. With two trucks and 
one trailer it was necessary to make two trips to service the 
six airplanes. 

“This is the most important point of contact with com- 
bat units. The Ordnance section must not be put in the 
position of delaying a mission by not delivering the right 
amount of ammunition to the right airplane at the right 
time. The airdrome Ordnance officer must keep in constant 
touch with operations, read all warning orders, and learn 
of last-minute changes. After supervising the assembly of 
ammunition at the distributing point, the Ordnance officer 


The Ordnance section of the daily distributing point—S-4 
report was made out daily and turned over to the distribut 


A daily 


diary was prepared and a copy sent to base and wing Ord 


ing-point officer, who was an Air Corps officer. 


nance officers. Prior to evacuation, expenditure reports were 
prepared at all distributing points covering Ordnance sup 
plies used. After signature by the commanding officer of the 
organization using the ammunition, the reports were for 
warded to the sub-base for distribution to the proper ac 
countable officers. 

“The evacuation was performed in the reverse order of 
the movement to distributing points. Ordnance troops were 
concentrated at Orlando for the return trip to Jacksonville 
and Langley Field.” 

The School of Aviation Ordnance referred to by Captain 
Mechling has given some thirty-seven enlisted men two 
months’ intensive theoretical and practical training in 
“aviation-ordnance” equipment and maintenance during the 
training year 1937-1938, and its enlisted graduates have con 
tributed largely to whatever success can be chalked up to the 
credit of the roth Ordnance Service Company as a field 
service unit. 

Plans for the future of the School now under considera 
tion, as well as the Ordnance results of the May 1938 exer 
cises of the GHQ Air Force, are subjects for reports which 
the editor of ArMy OrpNnance has suggested be submitted 
for publication with a view to further informing the Ord- 
nance public of our hopes, aims, and ambitions for an 
“aviation ordnance” that will be worthy of the best tra 
ditions of the Ordnance Department and provide means for 


the Air Force always to hit its targets. 
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Strategic and Critical Materials 


Their Relation to Our National Security, I 
By Lieut. Col. H. D. Rogers* 


Colonel House revived 


EVERAL 


Cervantes’ division of the nations of the world into the 


years ago the late 


“Haves” and “Have Nots’”—expressive words which imme- 
diately appealed to the imagination of the press and have be- 
come popularized wherever raw materials are discussed. He 
described the “Haves” as those nations which have all the raw 


pendence ot one country on other countries for its essential 
requirements. 

The materials which find their way into the armed forces 
are almost as numerous and varied as those which make up 
the hosts of goods used by the public in everyday life. It is 


practically impossible to name a raw material which has a 


materials, colonies, industries, 
all the essentials for peace 
and prosperity, and the “Have 
Nots” as those nations which 
have more population than 
they can feed and employ 
and still maintain a decent 
standard of living. 
Economic life has become 
so complex that the “Have 
Nots” 


reaching decisions in their 


have made far- 
eflorts toward readjustment, 


and their attempts to cor- 
rect their deficiencies 
threaten the peace of the en- 
tire world. 


The 


the earth are unequally dis- 


natural resources of 
tributed upon its surface. Na- 
ture has deposited bounteous 
supplies of mineral products 
in certain sections of this 
planet, but has left other 
areas almost totally devoid of 
such treasures. Plants and 
animals highly useful, even 


vital, to human comfort and 





TUIS is the last of a series of nine articles on procure- 
ment planning by chiefs of the various divisions of the 
Planning Branch, Office of the Assistant Secretary of 
War. Of all the factors which contribute to the military 
security of a country none is more basic than adequate 
raw materials from which the sinews of defense are 
made. Depending upon the freedom with which natural 
sources are found and the technological progress toward 
satisfactory substitutes, certain materials are classed as 
strategic and others as critical. The United States is un- 
usually fortunate in its resources but its deficiencies 
while few are notable. 

Articles already published in this series are: “The 
Army and Navy Munitions Board,” by Col. H. W. T. 
Eglin (March-April 1937 issue, p. 275); “Standards for 
Army Supplies,” by Capt. George V. McPike (May- 
June, p. 344); “Procurement Planning,” by Lieut. Col. 
G. M. Barnes (July-August, p. 21); “The Allocation 
System,” by Maj. Scott B. Ritchie (September-October, 
p. 77); “War-Time Contracts,” by Maj. C. C. Fenn 
(November-December, p. 154); “Emergency Construc- 
tion,’ by Capt. W. R. Winslow (January-February 
1938, Pp. Capt. W. E. Niles 
(March-April, p. 289) and “Contributory Factors of 
Defense,” by Lieut. Col. R. B. Cole (May-June, p. 351). 
(Part Il of the present article will follow.)—Eprror. 


227); “Priorities,” by 


strictly military use, and the 
same can be said of many 


manufactured articles. 


[HE United States is pe 
culiarly favored. It is both an 
industrial and an agricul 
tural country. It raises prac 
tically all of the foodstuffs it 
requires and produces most 
of the raw materials essential 
to its needs. It is selt 
sustaining to a degree be 
yond that of any other coun 
try and well may be classed 
among the “Haves,” nearly 
equaling the total of the six 
other great powers in the 
essentials of a comfortable 
standard of living—food, 
fibers, power, iron and steel, 
machinery, chemicals, coal, 
and petroleum. It is not self 
sufficient, however, for either 
its industrial peace-time 
needs or its war-time mili 
tary requirements. No mod- 


ern industrial nation is self 








happiness, are found in pro- 





suficient; although the 





fusion in some localities, but 
either do not exist or are available in very limited quantities 
elsewhere. Climatic conditions, topographic features and 
many other natural elements determine to a very consider- 
able extent the profusion or scarcity of animal, vegetable, or 
mineral wealth. Many sections are richly endowed with 
some resources but lack others necessary to human comfort. 
In ancient times, men in different regions learned to ad- 
vance their welfare by a mutually advantageous exchange 
of surplus supplies, out of which grew international trade. 
In modern times, great nations have become more and more 
dependent on foreign trade for their existence. Industrial 
countries usually do not grow sufficient foodstuffs for their 
workers and are often dependent upon outside sources tor 
certain raw materials essential to the conduct of their in- 
dustry. Each advance in civilization, each increase in the 
standard of living by modern inventive genius or by the 


development ol technology, has served to increase the de 


*Chief, Commodities Division, Office of the Assistant Secretary of Wat 
Lieutenant Colonel, Medical Corps, U. S. Army 


United States is unusually 
fortunate in its resources, its deficiencies are almost as 
notable. 

The national wealth of the United States has been esti 
mated variously at from three hundred and fifty to five hun 
dred billion dollars; whereas the wealth of the entire world, 
including the United States, has been estimated at between 
one thousand and fifteen hundred billion dollars. Hence, it 
appears that the United States, occupying less than seven per 
cent of the land area of the world and having six per cent ot 
the population of the world, has between one-third and one 
half of the world’s wealth. 

With our six per cent share of the earth’s population we do 
approximately one-half of the world’s work. I previously 
stated that we were peculiarly fortunate in being both an 
industrial and an agricultural nation. Our industrial capacity 
is possible because our daily output of power is approxi 
mately thirteen and one-half horsepower per capita. Com 
pare this, for example, with that of our neighbors of the 


Western Hemisphere—Brazil and Peru—who each have less 
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than one horsepower per capita. Chile and Argentina have 
less than two. Because of this horsepower aiding a workman 
of the United States and because of special training and 
skill, it has been estimated that he is equal to two French or 
Italian workmen, nearly two German workmen, or three 
and one-half Russians. 

The world’s work is performed in the following propor- 
tions by various agencies: 6 per cent by animals, 9 per cent 
by water power, 17 per cent by petroleum, and 55 per cent 
by coal. It is obvious that in order for any nation to rank 
foremost industrially, raw materials are of the utmost im- 
portance. 

Now let us consider the contribution to our welfare by 
our position in agriculture. The reason we can do so much 
work is that only about 22 per cent of our people can raise 
the food and fibers to feed and clothe the whole nation, thus 
leaving 78 per cent free to engage in industry. This com- 
pares with about 65 per cent of the population of Italy, 45 
per cent of France, 80 per cent of Russia, or 40 per cent of 
Germany which must be raising food or whose industrial 


productivity must be exchanged for food and clothing. 


HaAvING outlined broadly the difficulties arising because 
of the natural geographic distribution of raw materials, the 
position of the United States among the nations of the world, 
and the materials which are strategic and critical for the 
United States, the logical question arises: What is the or- 
ganization whose responsibility it is to make studies for the 
assurance of the supply of strategic and critical materials in 
war? What is its mission, its problem, its activities in peace? 
What is its composition? What are the activities of the 
commodity committees? What information is required in a 
procurement study? What about war reserves and what of 
control measures? 

The purpose of the Commodities Division, Office of the 
Assistant Secretary of War, is to establish a procedure for 
coordinating those activities of the War Department con- 
cerned with securing a supply of essential materials for the 
production of items required by the War Department and 
for rationing those materials in case of a shortage. In the 
execution of this mission, the Commodities Division’s activ- 
ities are directed along the following lines: (1) Analysis of 
plans for procurement of strategic commodities; (2) Prepara 
tion and evaluation of studies relating to procurement ot 
critical commodities; (3) Development of control measures 
for commodities; (4) Collection of information showing 
requirements for specific commodities, together with data 
on sources, stocks, substitutes, and trends. 

It is evident that in planning for the many problems as- 
sociated with war, the first thing to be considered is the 
military and civilian requirements of raw materials and other 
commodities. The requirements for strategic materials are 
estimated in each supply arm and service by experts in re- 
gard to their respective materials with the help of informa- 
tion obtained from industry based on the requirements of the 
finished product. The consolidated requirements, based on a 
maximum industrial effort, are balanced against production 
and shortages are determined. Studies by the commodity 
committees are based on this information and include con- 
siderations such as where curtailments can be effected, how 
the commodities may be obtained and production increased 
when indicated; also the possible increase of available sup- 


ply by substitution, reclamation, conservation, or suitable 
war reserves. In brief, a plan or study is a storehouse con 
taining all information and all control measures necessary 
to enable an intelligent man to apply the information fur 
nished and put the plan into execution in any emergency 
that may arise. 

In general, the normal peace-time stocks of strategic ma- 
terials maintained within the United States are adequate for 
purely military war needs, should they be used in a national 
emergency exclusively for such. The War Department real 
izes that the requirements of industry to meet essential! 
civilian needs in war must be given equal consideration with 


those for the armed forces. 


.§ HE Commodities Division constitutes one of the divisions 
of the Planning Branch, Office of the Assistant Secretary of 
War. It operates directly under the director of that branch. 
The Commodities Division comprises forty-three commodity 
committees, nineteen of which are now active and have per 
sonnel assigned to them for active work. The active com 
modity committee is composed of members from the several 
supply arms or services of the Army, having as a chairman 
an officer from the supply arm or service which has the 
major interest in the respective commodity under considera 
tion. These commodity committees are consequently under 
the supervision of the Assistant Secretary of War and all 
membership is authorized by him after individual designa 
tion by the chief of the supply arm or service. The activities 
of the committees are not restricted to any set form but are 
adjusted to the particular needs of their special problem. 
These activities may be summarized briefly as follows: 
(1) The determination of all military (Army and Navy) 
and civilian requirements; (2) The study of all sources of 
supply; (3) The comparison of requirements with available 
supply; (4) The preparation of plans to meet resultant de 
ficiencies, including the development of suggested control 
measures in the event of an emergency. 

Representation by means of the commodity committees’ 
chairmen on the next higher agency now in existence—the 
Army and Navy Munitions Board--and coérdination et 
fected with the Navy are absolutely essential in order to plan 
for total military requirements. The commodity committee 
may be described as a mutual information bureau where 
there is free exchange of ideas and information. Codérdina 
tion in military matters is vital and the commodity commit 
tees make this possible. That part of the War Department 
problem represented by requirements for strategic materials 
must be available for codrdination with the needs of other 
war-making agencies and with the production capacity ot 
industry. This necessitates the determination and consolida 
tion of the requirements of the different supply arms and 
services. Another duty of a commodity committee is the 
constant study of the industries concerned in the manu 
facture of its respective commodity or material to obtain 
definite and reliable information with regard to the capacity 
developing the possibilities for expansion or conversion when 
necessary. Knowing the sources, capacity requirements and 
other pertinent data, the committee has the proper basis on 
which to determine the extent of its problem. Should its 
study indicate a shortage or the probability of a shortage, it 
is then necessary to develop the most reasonable solution 


possible. The study and consideration of the problem must 
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be sufficiently continuous to produce results that are current. 


Constant codrdination must be maintained between the 
different procurement agencies in the proposed use of ma 
terials and continuous consideration given to availability and 
capacity of sources of supply. 

The peace-time existence of the Commodities Division is 
available for representation on any corresponding division 
of any proposed superagency authorized in event of war. 
This procedure facilitates the codrdination of planning, and 


affords the assurance of adequate supply in war which is 


The following methods can be used in peace time tor 
assuring a supply of strategic materials for war-time use: 
(1) The accumulation of stocks either by the Government or 
by private enterprise under Government supervision and 
assistance; (2) The encouraging of proven domestic pro 
duction by means of subsidies through price concessions or 
by tariffs; (3) The encouraging of the use of substitutes by 
assisting in their development and the sanctioning of thos« 
found satisfactory in all governmental work. 


What are control measures? A discussion of this question 
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solution. Before the war, the German Government actively 
assisted the newly created nitrogen-fixation industry, and 
it is said that the World War would not have happened in 
1914 had not the German nitrogen industry developed at 
that time to a position in which it was able to supply the 
entire nitrogen requirements of Germany in war. It is re 
ported that the French now have sufficient manganese in 
France to fight a major war of four years’ duration. This 
supply is said to have been accumulated through the assist 
ance of the Government. The Japanese now are coining 
pure nickel coins which will assure an ample supply of 
nickel in time of war. 

The attitude of the British Government toward Britain’s 
strategic materials has been similar to that of our own, 
but for entirely different reasons. There are so many vital 
materials for which Britain depends upon outside sources 
that she could not hope to accumulate large supplies during 
peace or to subsidize uneconomical domestic producers, but 
rather must depend upon her ability to keep her sea lanes 
open in war time. 

It is dangerous to presume that in time of war if the sea 
lanes of one ocean are closed, all strategic materials required 
can be brought into the country via the other ocean. It is 
no doubt true that varying amounts of these materials will 
come in, but the actual quantities will be far below the 
requirements and will develop economic hardships, if not 


actual military handicaps. 


M-day activities. 

Broadly speaking, the strategic materials of any nation 
are those materials of commerce which are essential to a 
nation at war and which are not produced in peace ume 
within the boundaries of the nation in sufficient quantities 
to satisfy even the normal peace-time requirements. More 
over, if the raw material itself is available, but a problem in 
volving procurement is anticipated, such a problem must be 
given attention. Plans must be made in peace time with a 
proper consideration of all phases of the problem. I would 
like especially to emphasize this thought and again will re 
fer to it after giving the definition of strategic and critical 
items, authorized by the Army and Navy Munitions Board, 
which follow: 

Strategic materials are those materials essential to the na 
tional defense, for the supply of which in war dependence 
must be placed in whole, or in large part, on sources out 


United 


which strict conservation and distribution control measures 


side the continental limits of the States, and for 


will be necessary. 


Critical materials are those materials essential to the na 


tional defense, the procurement problems of which in war, 


are less serious than those of strategic ma 


while difficult, 
terials due to greater resources or to a lesser degree oft essen 
tiality, and for which conservation and distribution control 
measures probably will be necessary. The lists of both critical 
and strategic materials are subject to change. 

the order 


A brief synopsis of each item ts given in in 
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which it appears in the accompanying table. Only some items 
on the critical list are included in this discussion. 

ALUMINUM.—The military and civilian requirements for 
aluminum are increasing at a tremendous rate, particularly in 
relation to aircraft and heavy transportation. Military require- 
ments for uniform high-strength, non-corrosive alloys, are 
only produced from primary metal. Aluminum requirements 
fall under two distinct classifications—those requiring high 
strength and those where lightness is the prime quality de- 
sired. High-strength aluminum alloys only can be made from 
pure ingot aluminum, and require high technical skill and 
additional use of the electric furnace. 

Where lightness is the prime consideration, secondary 
aluminum with a minor percentage of pure ingot aluminum 
added is sufficient. During the past five years over fifty per 
cent of all aluminum used was secondary aluminum. No 
difficulty is contemplated in supplying secondary or even 
ingot aluminum where the fabrication is a simple process— 
such as rolling into sheets or casting. 

ANTIMONY is used in type metal, in antifriction bearings 
for machinery, Britannia metal, antimonial lead, enameling 
metal ware, glass making, vulcanizing rubber, as a mordant 
in dyeing cloth, in safety-match tips, in the building and 
paper trades, in making wood preservatives, to line chambers 
in the manufacture of sulphuric acid, in solder and in battery 
plates. The world production of antimony is approximately 
27,000 tons (1935) of which 65 per cent comes from China, 
14 per cent from Mexico, 6 per cent from Bolivia, and 6 per 
cent from Czechoslovakia. 


Curomium is of prime importance as a raw material and 
its use is constantly increasing since it is used as the essential 
ingredient in rust-resisting and the so-called stainless steels. 
The chief uses are chrome-steel alloys, armor plate, projectiles, 
high-speed cutting tools, automobile axles, springs, etc. 
Chromite bricks are also an important refractory material in 
metallurgical industries. Chromium is also an important 
ingredient in tanning leather. It furnishes colors for paints, 
and is used in electroplating and dyeing. About fifty per cent 
of the United States’ consumption is in alloy steel and forty 
per cent in the manufacture of refractories. Chromite, from 
which we obtain chromium, is found in low-grade ore in 
California, Montana, and Oregon. However, these deposits 
are not extensively worked because of high production costs. 

Under the stimulus of war prices, domestic production in 
1918 was approximately 82,000 long tons which came prin- 
cipally from California and Oregon. In 1929 it had dwindled 
to 269 long tons. The world’s production of chromite in 
1935 was approximately 800,000 tons. Of this amount Russia 
produced 22 per cent, Turkey in Asia, 19 per cent, and 
Southern Rhodesia, 13 per cent. The Union of South Africa 
also produced 11 per cent of the above total and the re- 
mainder was produced in New Caledonia, Yugoslavia, 
Cuba, British India, Japan, and Greece in quantities varying 
from 7 to 4 per cent. 

Coconut SHELLs are included in the strategic raw materials 
because this material produces the best charcoal for use in 
gas masks. The world sources for coconut shells are Ceylon, 
India, the Philippine Islands, and tropical countries generally 
where the coconut tree grows. Water transportation over 
long sea lanes is necessary to bring this material to our shores. 

CorFEE AND SuGAR are grouped with our largest single 


class of imports—the so-called luxury foods. The essential 
foodstuffs for the American people are principally home- 
grown. While materials falling in the luxury class may be 
eliminated, the lack of certain products which have become 
essentials would create serious hardship. Important among 
these are coffee—now on the strategic list, and sugar—a 
critical material. We have the largest per capita consumption 
of these foods of any country in the world (coffee 13.84 
pounds yearly and sugar 108 pounds) and the people might 
resent a marked curtailment. The world’s annual consump- 
tion of coffee is one and a half billion pounds—one-half of 
which is consumed in the United States. While there are 
other beverages which people consume, namely, cocoa, tea, 
and domestic cereal products, there is no substitute for coffee 
acceptable to the consumer class. 

Approximately two-thirds of the world’s annual coflee pro 
duction is grown in the United States of Brazil. Most of 
the remainder comes from Central America, the West Indies, 
Colombia, and Venezuela. The Dutch East Indies, formerly 
great coffee producers, now have only three per cent of the 
world’s production. Some coffee is grown on the Asiatic 
mainland. 

The United States is the world’s largest consumer of 
sugar, absorbing nearly one-fourth of the world’s annual 
production of nearly thirty million tons, while producing in 
continental United States about four per cent of the world’s 
supply. One-half of our imports comes from Cuba and the 
remainder from our island possessions of the Philippines, 
Hawaii, and Puerto Rico. While our annual consumption 
of sugar is in the neighborhood of six million tons, our 
production of cane and beet sugar in continental United 
States is only about one-fifth of this amount. Some expansion 
of cane-sugar production in Louisiana, Mississippi and 
Texas also would be possible. The deficit in sugar probably 
would be made up largely by the substitution of corn sugar 
or dextrose for sucrose, the ordinary commercial sugar. 

There is an active domestic production of beet, cane, and 
maple sugar, amounting to approximately one-fourth of the 
consumption. Many substitutes have minimized the impor 
tance of emergency requirements of cane sugar, such as corn 
sugar, sugar-cane syrup, sorghum syrup, maple syrup, honey, 


and levulose sugar and syrup. 


Hoes are the raw materials for the production of leather. 
From a viewpoint of world sources, the United States has 
more cattle than any other country in the Western Hemis 
phere, and it should be kept clearly in mind that in an 
emergency our dependence in large part must be placed on 
the Western Hemisphere to meet our shortage. In 1932 there 
were in the United States 62,400,000 cattle of all kinds with 
12,800,000 slaughtered. In addition, approximately one-third 
of our cattle hides is imported, usually the heaviest hides. 
The United States tans about twenty-five per cent of the 
world’s output of leather, amounting to approximately 135 
million hides and skins in normal times. This figure has 
dropped during the depression. The use of substitutes for 
leather is growing rapidly and the industry is about seventy 
five years old. Recently there have been developed substitutes 
made of a cotton fabric treated with a waterproof coat of 
cellulose nitrate. In 1929, some forty-five million square 
yards of artificial leather were made and in 1931 about 
sixty-five million square yards. (Continued.) 
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Month by Month 


EDUCATIONAL ORDERS FOR MUNITIONS—LONG 
desired as an essential part of industrial preparedness, have 
progressed toward actuality during the past session of Con- 
gress. Now they seem to be assured. The House Committee 
on Military Affairs approved the Smith Bill authorizing the 
War Department to place educational orders with private 
manufacturers to familiarize them with the production of 
munitions and special and technical equipment used by the 
Army. The bill authorizes an expenditure of $2,000,000 a 
year for five years. The report of the committee, when 
acting favorably upon the bill, is worthy of statement in 
full. It follows: 

“The purpose of this bill is to complete our plans for 
military preparedneess for any emergency by perfecting our 
plans for industrial preparedness. Our arsenals are able to 
supply most of our peace-time needs for munitions to be 
used by the troops in their peace-time training. They are 
not, however, large enough, or capable of sufficient expan- 
sion, to take care of the tremendous needs for munitions 
during an emergency. To provide sufficient munitions dur- 
ing an emergency, it is necessary, therefore, either to build 
up a physical reserve of all types of munitions, including in- 
struments, weapons and ammunition to carry us through the 
period of the emergency (at least until such time as addi- 
tional arsenals could be built and equipped and men trained, 
or private plants equipped and men trained to turn out 
munitions in sufficient quantities to meet the needs of the 
troops in the emergency), or to equip and train arsenals and 
private plants in peace time. Obviously, the quicker we can 
get into production during the time of emergency, the smaller 
physical reserve of munitions we will need to maintain in 
time of peace to be ready for emergency. This bill would 
allow the War Department to place small orders with plants 
which under its war plans would be used for the production 


of munitions in time of emergency so that those plants would 


be able to turn munitions out in a much shorter time than 
would otherwise be the case. 

“It takes time, often many months, to make tools, jigs, 
dies, fixtures and other aids to manufacturing, and to lay out 
the shop practice for the production of munitions and 
weapons of war. The provision of the tools alone, which 
under this bill would be the property of the War Depart 
ment, would cut down the time, from the beginning of the 
emergency until it was possible for the factories to get into 
production in quantity, by at least five months on the aver 
age. We do not have sufficient reserves of war materials now. 
We must either provide them or provide some means of 
acquiring them rapidly after the beginning of the 
emergency. 

“It is not the intention of the committee to allow the 
War Department to purchase its general supplies without 
regard to the bidding statute. Your committee feels that 
Section 3709 of the Revised Statutes should be followed in 
all ordinary purchases. It feels, however, that a limited ex 
ception should be made in this case, limited by the amount 
authorized each year in a long-term program and _ also 
limited by the requirement in the bill that any order let 
under this proposal shall be let only after the specific ap 
proval of the President. 

“The need for a program of the sort provided for in 
this bill is apparent. It will greatly advance our industrial 
preparedneess for emergency. The War Department is 
strongly in favor of the legislation.” 

Later, an educational orders bill actually was passed by 
the Senate, without a record vote, as part of the naval ex 
pansion program. However, in conference between the two 
Houses, the educational orders legislation was eliminated 
from the Navy bill. And, as these lines go to press, the con- 
ferees of the Senate and House have agreed to the Smith Edu 
cational Orders Bill authorizing the use of $1,000,000 from 
the War Department appropriations for this purpose during 


each of the next five fiscal years. 


2 


WHEN BRIG. GEN. EDWARD M. SHINKLE COM 
pletes his 4-year term as Chief of Field Service of the Ord 
nance Department he will bring to a close a period of service 
during which the military supply and maintenance functions 
of the Department have achieved phenomenal success. General 
Shinkle, with his broad experience and training through 
the thirty-seven years since his graduation from the Military 
Academy, has merited the acclaim of the fighting services 
of the Army for the caliber of Ordnance administration. In 
the fields of supply and maintenance his department has 
augmented the best traditions of Ordnance. In particular 
his service to the mechanized units and to the GHQ Air 
Force has demonstrated the agility and completeness with 
which his organization functions. 

Following his graduation from the United States Military 
Academy in June 1901, General Shinkle’s first station was at 
San Francisco, Calif., as a second lieutenant of Artillery as 
signed to the 3oth Infantry. After a tour of duty at Manila 
he returned to Presidio of San Francisco with the rst Bat 
talion of Field Artillery. From tgo4 until 1go6 he served 
with the Coast Artillery. He then was detailed in the 
Ordnance Department, his first service being at the Sandy 
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Hook Proving Ground—in after years he was to play a 
major part in the rehabilitation of Sandy Hook’s successor, 
the Aberdeen Proving Ground. 

There followed tours of duty at the Benicia and Frankford 
Arsenals, at Fort G. H. Wright and the Watertown Arsenal. 
Late in 1914 he was placed in charge of the manufacture of 
artillery ammunition at the Frankford Arsenal. Upon the 
entrance of the United States into the World War, General 
Shinkle, then a lieutenant colonel, was ordered to duty in 
the Office of the Chief of Ordnance where he was in charge 
of the artillery ammunition division until June 1918. He was 
ordered to duty with the American Expeditionary Forces and 
later returned to the engineering bureau and the artillery 
ammunition section of the ammunition division. 

After graduation from the Army War College, a member 
of the class of 1920, he was placed in command of the 
Picatinny Arsenal. There followed three years of service on 
the General Staff, a tour as Ordnance Officer of the Ninth 
Corps Area, and command of the Hawaiian Ordnance 
Depot. He was executive officer to Maj. Gen. C. C. Williams, 
Chief of Ordnance, from September 1928 to June 1929 when 
he assumed command of the Aberdeen Proving Ground. 

In felicitating General Shinkle upon the completion of 
this important assignment as Chief of Field Service, all 
readers will join in acknowledging his great contribution to 
postwar ordnance—-not the least of which was a genius for 
getting things done through his ability and his appreciation 
of esprit de corps. 


3 


& IL. HARRY SCULLIN, A DIRECTOR OF THE 
Army Ordnance Association and president of the St. Louis 
chapter, recently has succeeded to the office of chief of the St. 
Louis Ordnance District. ARMy OrDNANCE extends felicita- 
tions to him upon his well-deserved promotion. For many 
years he had served as assistant chief of the district during the 
incumbency of the late Col. M. E. Singleton. Colonel Scullin 
occupies high place in the industrial affairs of the country no 
less than in the civic and philanthropic endeavors of his native 
city and state. Members of our society have recognized in him 
a gentleman of exceptional talent whose leadership in the 
Ordnance cause has enabled the St. Louis Ordnance area to 
enhance its important strategic place in our national defense. 

Coincident with the announcement of Colonel Scullin’s 
appointment comes news of his successor as assistant district 
chief. Mr. Willard R. Cox, a well-known business man of 
St. Louis, is the new assistant chief of the St. Louis Ord 
nance District. To these two gentlemen and their assistants 
—principal among whom is the popular Capt. H. M. Reedall, 
executive officer of the St. Louis Ordnance District—we 
proffer congratulations and the added conviction that the 
great south-central of the United 
States which is embraced in the district can boast not only 


and southwestern area 


the power and the resources but the leadership for national 


defense, which adds to its already strategic strength. 


3 


[HE EXPORT FIGURES OF ARMS, AMMUNITION 
and implements of war have been garbled so badly in the past 
few months that we have no desire to add to the confusion at 


this time. The refusal to allow the export of helium to Ger- 
many has made confusion worse confounded. A bad feature 
of the Helium Act is that it puts helium in politics—which is 
pretty close to the end of helium. Later on we intend to pre- 
sent in these pages the results of an analysis now being made 
of our arms, ammunition, and implements of war export 
legislation. The policies which govern the Munitions Control 
Board we have praised repeatedly but there are modifications 
in the law which are clearly indicated. 

In the last issue of ARMy ORDNANCE, page 357, we pub- 
lished a list of the licenses issued under all categories of the 
Munitions Control Act. Unfortunately we used the word 
“shipments” in connection with these figures. The Muni 
tions Control Board figures, of course, are not shipments at 
all but simply licenses to ship. As the law stands at present, 
anybody upon the payment of a fee can register as a manu 
facturer, exporter or importer of arms, ammunition and 
implements of war. Having registered, he can apply to the 
board for a license to export any quantity under the sun. 

For example, in the annual report of the National Muni- 
tions Control Board for the year ended November 30, 1937, 
the value of licenses issued for propellent powders amounted 
to $1,068,669.65, made up as follows: To Charles H. Babb, 
a license to export propellent powders to the value of $8.75; 
to Carp Export and Import Corporation a license to the 
value of $1,000,000; to FE. I. duPont de Nemours & Co. 
licenses to the value of $61,526.09; to Hercules Powder Com- 
pany licenses to the value of $7,134.81. Thus an exporting 
organization—not a manufacturer—obtained a license for 
$1,000,000 of the total—almost all of it—but there is nothing 
to show in the board’s report whether such a shipment was 
actually made. 

To carry the object lesson still further, AkMy OrpNANcrI 
asked the DuPont Company for detailed information with re 
gard to its licenses. The company promptly supplied the 
following data—export sales of propellants during the term 
covered by the report were: to Belgium 200 pounds to the 
cash value of $220; to Mexico 4429 pounds, $4118; to 
Canada 57,105 pounds, $34,263; miscellaneous canister sales 
22,164 pounds, $20,579—a total of 83,918 pounds valued at 
$59,180. Here is the largest propellant manufacturer in the 
United States whose integrity and service to the national 
defense is beyond reproach, whose exports of propellants 
for the year were trivial. Indeed the sale to Belgium was 
simply an experimental lot for firing tests of cannon powder; 
the shipments to Mexico consisted primarily of pistol powder; 
the consignments to Canada were largely made up of sport 
ing shotgun powder; and the miscellaneous sales in canister 
were principally for civilian shooters who reload their own 
ammunition. 

The reason why we quote these figures is to show: first, 
the very small exports of propellent powder by our largest 
commercial producers; and secondly, the danger of construing 
the Munitions Control Board figures as actual shipments. 
The board deals in licenses only. For actual shipments one 
must continue to look to the Bureau of Foreign and Domestic 
Commerce which has compiled figures for the exports of 
arms and ammunition for nearly twenty years. It is a rather 
strange commentary on the ways of propaganda agencies 
especially those agencies which are striving to embroil the 
United States in other people's quarrels. Actual shipments of 


munitions have been public data for years! 
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Supply in Modern War 
An Editorial 


F, atter two decades of laboratory work with the 

mechanization of armies, the facts of the profound 
changes mechanization has brought about in the principles 
and methods of military supply are not fully proclaimed, 
there is ground for alarm. The facts and the alarm both 
exist. So when an analysis of some of mechanization’s 
changes is presented by a brilliant writer who is also an 
ofhicer of the Royal Army Ordnance Corps of Great Britain, 
there should be a generous welcome. It may be that appre- 
ciation of the facts is beginning and adequate knowledge of 
the alarm is forthcoming. 

These thoughts and those that follow arise from the 
appearance of a new book entitled “Supply in Modern War,” 
by Bvt. Lieut. Col. G. C. Shaw, R.A.O.C., with a preface 
by Maj. Gen. J. F. C. 


deserves to be studied minutely by every student of ordnance. 


Fuller. This text is epochal and 


Books on military supply are exceedingly rare, and when 
one of the caliber, insight, and application of Colonel Shaw’s 
volume appears, it is bound to create some sound thinking 
from which great good will come. 

There are two points of discussion about this subject to 
which some mental reflection well may be devoted. The 
first relates to the scarcity of ordnance literature; the second 
to the rising importance of military supply brought about 
by industrial mechanization. Both subjects are matters of 
first moment. Unless they are now regarded with the serious 
ness they deserve, the day may come when military defeat 
for some great nations will be brought about—not by lack 
the barrenness of ideas with 


of men or matériel—but by 


which men and matériel are considered as defense agencies. 


IN his foreword to Colonel Shaw’s study, General Fuller, 


as one would expect, goes directly to the essence of the 
problem. “Surely,” he writes, “one of the strangest things 
in military history is the almost complete silence upon the 
problem of supply.” Strange indeed is this phenomenon! 
Supply is the very foundation of warfare. Upon it depend 
strategy and tactics; without it armies are unable to live or 
detend themselves against attack. General Fuller estimates 
that in 10,000 books written on war not one is to be found 
on supply. Curiously enough, not a dozen books on this 
general subject are available in the English language. 
Admiral Mahan’s “Naval Strategy” was written in 1908, 
Columb’s “Naval Warfare” was published in 18g0—and 
there was little else available in military literature in the 
That 


treatises 


English language prior to the World War. great 


military eflort produced suprisingly few even 
remotely related to the subject. 

General Crowell, in his “America’s Munitions,” recalled 
the factual record of procurement; General Harbord in his 
“The American Army in France,” described the reasons for 
and the results of supply organization in the American 
Expeditionary Force: General Johnson Hagood, in “The 
Services of Supply,” treated the same subject with delinea 
tion of the functions of staff and supply arms and services. 
And there have been other books by great soldiers in which 


military supply has had honorable mention. But they are 


few in number and historic in treatment. None bears on 
the situation today or on future development. They are 
good general but not specific guides. It is safe to say, it 
seems, that the subject of military supply must soon have 
its own bookshelf; else the conclusion will be forced that this 
vital subject is not progressing equally with civilian progress, 
or else those who are charged with the development of this 
great science are unreasonably hampered in stating their 
opinions and recommendations regarding it. It is high time 
that thinking citizens be furnished thought-provoking books 
to guide them along the all-important road of military 
success in time of emergency. 

Colonel Shaw describes this situation so convincingly that 
we beg leave to quote him at length: “War is the interplay 
of force-movement, displayed in many a different form. The 
soldier is accustomed for many reasons—the main one being 
unquestioning habit—to view it in its cavalcade of traditional 
and stereotyped units and formations, the company, the 
regiment, the division, and so on. He is well aware also of 
certain warlike organisms to which he gives names, such 
as flank guard, main body, patrol, escort, convoy, and the 
like, of which each plays a specific part, more or less clearly 
defined. He goes further, and recognizes certain vague forms 
of force-movements in war, to which he allots such generic 
titles as raid, flying column, or self-contained force. The 
military reasons for them, or theit purposes, he may possibly 
know; but there he stops. He seldom, if ever, questions the 
form which their supply may take, or seeks the reason. 

“Strategy and tactics, in their art and practice, change 
slowly; but supply, in its systems, much more so. For a sys 
tem is invented, evolved, or adopted, and remains for so 
long the academically correct thing that it is never ques 
tioned, its efficiency is never doubted. It lasts for several 
generations; it grows old. Still, the soldier accepts it. Its 


We have, in the 


mechanized force, what may be termed a new element in 


immanence is too fixed; it is sacrosanct. 


warfare, but no theory or principles to assist us in assessing 
its values, or in best exploiting them; and so the best way 
to maintain it can only, failing extended and possibly costly 
experience, at the best be conjectural. The chemist, when 
similarly confronted with a new element, brings his atomic 
or other theory to bear on it, so establishing theoretically its 
likely behavior or application under various conditions. So 
for the untried future and the changing present what do we 
need to assist us? Basic principles, fundamental ideas! But 
within our realm of supply do these exist? Seemingly not, 
for scarce a treatise exists which deals with the matter. Yet 
such fundamental conceptions must exist, underlying the 
varied supply systems employed in campaigns in the past, 
although history be so woefully deficient in all administra 
tive detail. If so, then with such knowledge the soldier is 
the better equipped to devise others appropriate to the new 
and bewildering speed-warfare of the future.” 

By a strange coincidence, this issue of Army OrpNANcI 
contains two articles which prove our second point; namely, 
the increased demands of military supply brought about by 
mechanization. We refer to General Fuller’s “The Tank in 
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Spain” and Colonel Maxwell’s “Aviation Ordnance.” If 
General Fuller’s thesis be correct—and it has all the cogencies 
of his usual brilliance—then military supply in the field of 
automotive equipment can be little understood for the simple 
reason that the tactics of mechanization are an unknown 
quantity. On the other hand, the progress which has been 
made in the equipment, tactical use and supply of our 
GHQ Air Force stands by contrast in a very marked and 
favorable light. Yet aircraft and tanks have grown to 
maturity side by side. While the Wright brothers were a 
few years in advance of Holt, nevertheless the airplane and 


the tractor are products of the same decade. 


THE military supply problem is not with the industry 
which produces these two types of equipment. Within recent 
months the writer of these lines was privileged to visit one 
of our large aircraft factories and the plant of our largest 
producer of tractors. Both were models of engineering 
genius. In the tractor plant—the Caterpillar Tractor Com- 
pany at Peoria, Ill—one could distinguish a thousand 
reasons why that company and the great Diesel-engine in- 
dustry which it has fostered, have become synonymous with 
our peace-time progress. It bears a grave responsibility 
to our national defense. As from the commercial airplane 
evolved the military types of aircraft that we know so well 
today so from the Holt tractor evolved the tracked vehicle 
which is remaking the face of the earth—and from it grew 
the tank. Now the point is that these two things alone—the 
airplane and the tractor-tank—have brought with them 
10,000 problems of military supply. 

What are the military geniuses of our own country doing 
to meet the ramified problems that face modern armies on 
all sides? The answer is that military and naval experts are 
doing effective work in both fields but few people know it; 
their light is hidden under a bushel. Will it be more than 
consoling in some future emergency if procedure and tactical 
commands, suddenly brought from a hat like a magician’s 
rabbit, are a strange and unknown science? Surprise, of 
course, will always be the essence of military tactics and we 
do not here refer to the use or deployment of any great 
military organization. 

All of which brings us back to Colonel Shaw’s text. Gen 
eral Fuller agrees with the author that there is practically 
no supply problem which modern inventive genius cannot 
solve, but, writes the General, “Unless the soldier has studied 
the problem of supply in all its forms, this genius will be 
wasted. Time and again have I heard educated soldiers pro- 
claim that the motorization and mechanization of armies 
will throw such a strain on supply as to render it inopera- 
tive; yet the reverse is the case.” Colonel Shaw concludes: 
“The greatest of all arguments in favor of the employment of 
an entirely mechanized force appears to be that, so far from 
its supply being likely to strangle its mobility—as critics 
aver—its elimination of heavy man power will mean the 
abolition of the colossal supply tonnages of the past. Thus, 
by way of the fighting vehicle, and low man power, will 
be once again recovered a mobility of maneuver, lost since 
the Napoleonic wars.” Also will be lost the tremendous 
man-power requirement and therein, more than in any other 
direction, lies the salvation of democracy in time of war. 

Colonel Shaw utilizes the study presented originally 
in these pages by Maj. John K. Christmas, Ord. Dept., in 


his article “Tanks and Tactics,’ which appeared in our 
January-February 1937 issue. In that article factual evidence 
was adduced to show the much smaller number of men 
required in the mechanized unit with the resultant smaller 
casualty figure, greater mobility factor, and greater fire 
power per man battle. this, Major 
Christmas concluded that “Mechanization lets the machine 
do most of the dirty work of war, while more men stay at 


home to produce the greatly increased number of fighting 


engaged in From 


machines required.” 
WHo shall deny that the machine on land and in the air 


will return battle than that of 
Napoleon? It was Gustavus Adolphus of Sweden who laid 


tactics to an era earlier 
down as the primary requirement in war the substitution of 
mobility for weight. He systematized supply methods. He 
did not ravage the countryside for supplies but paid for 
what he took. He insisted on frugality along with discipline. 
His force never reached a total of 200,000 men, yet how 
they could maneuver and march! Their campaigns covered a 
territory from the Baltic to the Alps. One of his columns, 
20,000 strong, marched over bad roads 270 miles in 18 days. 
The secrets of his success were his principles of supply. 
Little wonder that complete analysis of our own maneuvers, 
including the tests of the proposed infantry division, are 
awaited with interest. How much better it would be in the 
long run if reports of commanding officers of these’ and 
other tactical exercises were not filed away as momentous 
military secrets but were given the light of day that our own 
people, military and civilian, might study them at length. 

Yet these are the types of problems popular-minded sol 
diers and military-minded civilians ought to be thinking 
about. Colonel Shaw has produced a monumental work of 
great logic and sound principle. Military defense would be 
not nearly as hazardous if there were ninety-nine others 
ready, willing, and able to add to a 15-foot shelf of books for 
the military student along the lines indicated by “Supply in 
Modern War.” The publishers are Messrs. Faber and Faber, 
London. The price is twelve shillings, six pence. 

Colonel Shaw concludes: “The maintenance of mechanized 
forces constitutes today the first of all problems. It calls for 
thought and study, even though to many the subject may 
appear a dull one. Improvisation in modern war becomes 
more and more difficult and the unit’s growing dependence 
on technical and specialized sources can but accentuate these 
difficulties. The supply system requires planning ahead. Little 
satisfaction will there be, after an outbreak of hostilities, for 
him who would suggest that problems of supply will find 
their solution in war. Supply methods failed at the beginning 
of the Peninsular War; maintenance was a dismal fiasco in 
the Crimea in °54; while by the end even of the greatest of 
wars the problem of sustaining the continuity of advance, 
once operations became fluid, was never solved. 

“Napoleon, speaking once to one of his generals said, “The 
secret of war lies hid in communications’. Until the soldier, 
discovering the secret, can conscientiously convince himselt 
that swiftly moving mechanized units can be maintained over 
wide areas, his task is still to do. If he can, then he need fear 
little the final reign of the machine.” We have no doubt that 
the soldier thus has convinced himself—and with good cause. 
Our plea is that he tell his less-informed brethren the philos 


ophy and method on which that conviction is based. 
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THE ANNUAL MEETING 


‘| HE seventy-fifth anniversary of the establishment of the 
Rock Island Arsenal was the occasion of the Army Ordnance 
Nineteenth 
No more significant gathering of the society has 


\ssociation’s Annual Meeting at the arsenal on 
May 25, 1938. 
been held, although the previous eighteen annual meetings were 
devoted to important timely subjects. 

The Rock Island Arsenal is the nation’s largest military manu 
facturing establishment. Its 900 acres and imposing buildings are 
attractive of all Government establishments. 


among the most 


The commanding officer, Col. Norman F. Ramsey, and his as 
sistants arranged a program of great educational value for the 
thousands of members and guests who attended the meeting. 

Elsewhere in this issue are published in full the addresses of 
Hon. Louis War, and 
Maj. Gen. Charles M. Wesson. The article by Colonel Ramsey 
An outline of the 


Johnson, the Assistant Secretary of 
on page 19 presents a history of the arsenal. 
day’s program and its culmination with the annual banquet in 
the evening follows: 

Special trains from Chicago and St. Louis and special cars 
from New York City, Philadelphia, Pittsburgh and Milwaukee 
brought members of the Association to Rock Island. The pro 
gram began officially with luncheon served in the arsenal audi- 
Colonel 


visitors 


torium where Ramsey welcomed nearly 700 guests. 


Following luncheon, were escorted through the huge 
manufacturing shops of the arsenal where a series of twenty 
eight booths showing the products and facilities of the various 
manufacturing departments were on display. These included: 
(1) Milling, grinding and lathe department; (2) Pattern and 
foundry department; (3) Rifle and machine-gun repair depart 
Tool-manufacturing 


ment; (4) Shell-forging department; (5) 


department; (6) Fuzes and pyrotechnics; (7) Seventy-five-mm 
M2A2; (8) Machine 


cloth department ; (10) Gage-inspection department; (10a) Lab 


gun carriage, guns; (9) Leather and 


oratory; (11) Mounts, tripod, machine gun, cal. .30 and cal. .50; 


(12) Small-arms ammunition; (12a) Instrument-repair depart 


ment; (13) Seventy-five-mm. pack-howitzer carriage, M1; 
(14) Tank assembly: (15) Honing and lapping department ; 
(16) Turret-lathe department; (17) Apprentice school; 


(18) Seventy-five-mm. howitzer carriage, M3A1; (19) Sheet 
(20) (21) 


carriage, model 1916, M1A1; (22) Tool-reclaiming department ; 


metal department ; Bombs ; Seventy-five-mm. gun 


(23) Welding department; (24) Smith, forge and heat-treating 


department; (25) Gear-cutting department; (26) Metallic belt 
links, calibers .30 and .50. 

Next, the visitors were allowed to inspect storage facilities 
for current and war-reserve supplies. The afternoon program 
was brought to a close at an open-air demonstration of auto 
motive equipment in which light tanks and combat cars pro 
Rock the latter 


were on display and took part in an attack on a machine-gun 


duced at Island were maneuvered. Twelve of 


emplacement. Antiaircraft and field weapons were also on dis 


play. It was estimated that from 12,000 to 15,000 visitors lined 
the field to watch this demonstration. 

One of the longest radio programs of Station WHBF was 
devoted to a continuous narrative of the day's activities, From 


1:30 to 4:25 P. M., announcers and representatives of the 


arsenal gave a complete first-hand description of the tours, 


exhibits, and demonstrations, and from 7:30 to 8:40 Pp. M., the 


Seve ral speeches at 


station with affiliated stations broadcast the 
the annual banquet. 

\ssociation, 
\rm 


Brig. Gen. Benedict Crowell, president of the 


presided at the annual banquet at 6:30 Pp. M. at the Fort 
] 


strong Hotel, Rock Island, Ill. Covers were laid for 444. The 
order of addresses follows: “Welcome and Tribute to the 
Founders of Rock Island Arsenal,” Coloney Ramsey; “Tribute 
from the State of Illinois to Rock Island Arsenal,” by Brig. Gen 


Charles E. Black, Adjutant General of Illinois, representing 
Hon. Henry Horner, Governor of Illinois; “Tribute from the 
State of Iowa to Rock Island Arsenal,” by Brig. Gen. Charles 
H. Grahl, Adjutant General of lowa representing Hon. Nels A 


Iowa; “The Army’s Tribute to Rock 
Gen. Walter E 


Maj. Gen. Hugh Drum, commanding general, Sixth Corps Area; 


Kraschel, Governor of 


Island Arsenal,” by Brig Prosser representing 


“Rock Island’s Future Responsibility,” by Maj. Gen. Charles M 


Wesson, Chief of Ordnance designate and commanding ofhcer 


of the Aberdeen Proving Ground; “The Ordnance Tribute to 
Rock Island Arsenal,” by Maj. Gen. William H. Tschappat, 
Chief of Ordnance; “The Nation’s Tribute to Rock Island 
\rsenal,” by Assistant Secretary of War Johnson. Assistant 


Secretary Johnson’s address is published on page 15; General 


Wesson’s address is on page 14 


GENER \L TSCHAPPAT’S address was his last, as Chiet of 


Ordnance, to the members of the Association. In presenting 
him to the audience General Crowell said: “We are now to 
hear the Ordnance tribute to Rock Island Arsenal by the dis 
tinguished Chief of Ordnance. One week from tomorrow, on 


June 2nd, General Tschappat will complete four years as Chief 
of Ordnance of the Army and nearly forty-six years of military 
service. His name and his achievements are written large on 
Before introducing him to you | wish to 


\rmy 


the Ordnance record 


announce that the Board of Directors and Trustees of the 


Ordnance Association have authorized me to confer upon 


General Tschappat honorary life membership in our society as a 
token of our admiration, respect, and gratitude for his unfailing 
kindness and consideration in all matters relating to our organi 
Ordnance 


zation. General Tschappat, before you speak for the 


Department in tribute to Rock Island Arsenal, may I present 


you with this scroll of honorary life membership and welcome 
May you lx 
Rock 


you as our first and only honorary life member 


here with us in this capacity when we celebrate Island's 


centennial !” 


General Tschappat’s address follows: “| am glad to be present 
again at this annual meeting of the Army Ordnance Associa 


tion. Of the nineteen annual meetings held, | have attended 


sixteen. The Association has done a very necessary job in its 
postwar effort to combat the usual tendency to let down after a 
war on all efforts at military preparedness. World conditions 
have aided its efforts in the last few years 
held 
anniversary of Rock Island Arsenal, which is significant in that 
Rock War 


Between the States, as a certain difficulties 


that 


“This year your meeting is being on the seventy-tifth 


Island Arsenal was founded a few years after the 


result, in part, of 


encountered during conflict in the purchase ol supplies 


These difficulties were of a minor nature and probably incidental 
to an insufficient inspection service and not caused by the inability 
ordnance 


of industry at that time to produce the quantity of 


then relatively sim 


make s 


work 


Items of ordnance were 
That 


tolerances and 


matériel called for 


ple mechanically. degree of mechanization which 


necessary small very accurate machine 


giving rise to the use of gages, jigs, and fixtures had not in 


general been reached. The renaissance of ordnance design took 


place in the period after the Civil War following the rapid de 


velopment of the steel industry in the United States and fol 


earlic r yx riod 


renaissance at an Europe 


World War, cannon were ot 


lowing a similar 


\s a result, when we entered the 








44 ARMY ORDNANCE 


Vor. XIX, No. 109 





a construction involving probably ten times as much machine 
work as those used in the Civil War. Their ammmunition or 
the metal components thereof, including fuzes, similarly required 
many times as much machine work. Small arms also were more 
complicated than those used in the Civil War and their ammuni- 
Machine guns were not used in significant 
numbers until after the Civil War. It is not to be 
wondered, therefore, that the procuring of ordnance materiel 


tion much more so. 


long 


during the Civil War was a relatively simple matter as com- 
pared with the problem which faced the Ordnance Department 
in 1917, and which only proper planning in peace time can 
alleviate in a future war. 

“Our policy of having Government-owned arsenals to supply 
the Army with ordnance matériel was started soon after the 
War of 1812 which was a military failure due in some degree 
to lack of ordnance materiel. 

“In the Civil War, the arsenals supplied about one-third of 
the ordnance matériel produced—throwing upon industry the 
remaining two-thirds. Although the arsenals had been much 
enlarged, they were able to produce only five per cent of the 
ordnance matériel produced in the World War. 

“The reason back of our activity in procurement planning in 
the years since the World War, and centered in the office of 
the Assistant Secretary of War, is the necessity of calling on 
the maximum effort of industry in the production of ordnance 
matériel in any future war, and the reason back of that is the 
increased complication and more rapid use of ordnance matériel, 
particularly ammunition, in war. Increased complication means 
usually more time-consuming machine work, much of it to small 
tolerances. Incidentally, any saving in machine work brought 
about by design or method of production is desirable in any 
article of ordnance. 

“I want to say a few words concerning the part played by 
Rock 


many years all the leather equipment for the Army was supplied 


Island Arsenal in the long period of its activity. For 


by Rock Island. Here in the ‘eighties and ‘nineties the first 
steel artillery carriages in our service were produced. In the 
early part of this century and through the World War, rifles 
were produced here in considerable numbers. Also, beginning 
with 1902, 3-inch mobile artillery gun carriages were produced 
During the World War, large numbers of artillery car 
riages and British Mark VIII tanks produced here. 
Innumerable articles of miscellaneous equipment were produced 


here. 
were 


here during the war period when employment reached 13,000. 

“After the war, various experimental and standardized gun 
carriages and pieces of automotive equipment were produced, 
leading to the final production in recent years of a considerable 
number of light tanks. Workmanship of Rock Island Arsenal 
has always been of a high order, and costs, believe it or not, 
have been reasonable, considering existing conditions. 

“And now, on the eve of my retirement from active service, 
a word about the organization and the personnel of the Ordnance 
Department which has enabled it to carry on with little change 
in set-up since 1812. First, the officers of the Department. They 
occupy the higher executive positions in engineering, production, 
supply, and maintenance. Next the enlisted personnel whose main 
function is supply and maintenance with troops in the field, and 
then that large body of civilian employees at manufacturing 
arsenals, depots, and in the headquarters in Washington who 
carry on the actual work of engineering and production and 
the necessarily allied functions which make ordnance matériel 
of the best quality available to troops when and where needed. 
Then the district organization, including that large body of 
Reserve officers who have contributed so liberally on matters 
affecting design and production in the last several years. All 
these elements of the organization pull together and have done 
years to an unusual degree, | believe. [ par 


so for many 


ticularly wish to commend those employees of Rock Island and 


our other arsenals who were able in lean years to carry through 
enough knowledge of methods to pick up production promptly 
mention dozens of 


when larger orders came along. I could 


these employees. In front of me sits Mr. Baumbeck who is 
typical of the loyalty and energy of this fine group. 
“The Department 


designs of the combat tools of the Army. The Ordnance Depart 


Ordnance must continue to supply the 
ment through its district organization and with the aid of the 


Army Ordnance Association must continue to coOperate with 
industry in keeping up-to-date plans for war-time production. 

“The manufacturing arsenals must continue to perfect new 
designs to meet new requirements both for functioning and ease 
and low cost of production, and they can do this efficiently 
only if they receive reasonable production orders, particularly 
of late designs of matériel. The building and keeping up of a 


reasonable reserve of ordnance matériel will entail, I believe, 


sufficient annual production to keep our six manufacturing 
arsenals employed on a one-shift basis indefinitely and, in addi 
tion, will enable the Ordnance Department to place enough 
educational orders with private industry to develop production 
methods and machining at a considerable number of manufactur 
ing plants and to prevent delays if larger production is sud 
denly required. 

“Though I will in a few days complete my active service as 
Chief of Ordnance, the Ordnance Department will continue to do 
business at the old stand, and I am glad to say the incoming 
Chief of Ordnance and his two Assistant Chiefs are here with 
us this evening. I have congratulated these gentlemen upon 
their promotion to these positions and | now also congratulate 
the personnel of the various components of the Ordnance De- 
partment for being so fortunate as to have these gentlemen guide 
the operations of the Ordnance Department during the next few 
years. In thus carrying on, | believe they will welcome the 
assistance of the Army Ordnance Association, as I did, in keep 
manufacturers in ordnance matériel.” 


ing up the interest of 


On the day following the meeting, May 26th, civilian chiefs 
and assistant chiefs of the Ordnance procurement districts and 
their held 


arsenal, and on the following day, May 27th, the district execu 


executive officers their annual conference at the 


tive officers met for discussion of ordnance procurement. pro 
gress. These meetings were conducted by Brig. Gen. Charles T. 
Harris, Jr., chief of the Industrial Service of the Ordnance 
Capt. David N. 


Industrial Service. 


Department assisted by Hauseman, Chief of 


the Procurement Planning Division, 


RocuHestTer Post INAUGURAL 


May. Gen. William H. Tschappat was the guest of honor at 
the inaugural meeting of the Rochester Post of the Army Ord 
nance Association which was held at the Rochester Club April 
29th. 


presented the charter to this, the fourteenth, local chapter of the 


srig. Gen. Benedict Crowell, president of the Association, 


society. Mr. Carl S. Hallauer was toastmaster. Other speakers 
included Col. Ledyard Cogswell, chief of the Rochester Ord 
nance District; Col. C. T. Harris, Jr., director of the Planning 
Branch, Office of the Assistant Secretary of War; Capt. David 
Planning Section, 
Office of the Chief 


N. Hauseman, chief of the Procurement 
Executive Division, Manufacturing Service, 
of Ordnance, and Lieut. Col. L. A. Codd, executive secretary of 
the Army Ordnance Association. Maj. Roy L. Bowlin, executive 
officer of the Rochester Ordnance District, was in general charge 
of arrangements. General Tschappat’s address in part follows: 
“It always gives me a great deal of pleasure to attend what we 
consider a very noteworthy occasion—the inaugural meeting of 


a post of the Army Ordnance Association. | have watched the 
work of the Association, and I am sure that you are making no 
mistake in joining in it. National De 


fense Act this organization has helped to keep alive in industry 


Hand in hand with the 


the technique of ordnance engineering and production and the 
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realization of the extent of our task should war ever come to us 
again. 

“General Crowell, | wish to say publicly what | have expressed 
to you time and time again—that the Ordnance Department is 
indebted to you for your unfailing help. You have labored ear- 
\ssociation. As a result 


that 


nestly to originate and establish this 


the Army Ordnance Association is the best bridge exists 


between Army thought and American industry. Whatever suc 
cess has attended the efforts of the Ordnance Department to pro 
vide for industrial preparedness is in a large measure due to the 
\ssociation’s help and encouragement 

“Our major principle of operation in any future national emer 
gency will be one of centralized control and decentralized opera- 
tion. This is the system we were forced to adopt during the last 
emergency. We have apportioned our requirements so that the 
ordnance burden will be distributed in accordance with the in 
dustrial capacity throughout the entire nation. Based on peace 
ordnance schedules to the approximate value of 
been placed 


States. 


time planning, 
plants 
Eight to ten per cent of this 
We in the Ord 


nance Department are relying to quite an extent on the optical 


dollars have with commercial 


United 
amount is scheduled for the Rochester District. 


six billion 
throughout the 


instrument facilities and personnel in this district to assist us in 
meeting our fire-control problem. We are also relying on this 
district for large quantities of such items as automatic rifles, ma 
chine guns, pistols, combat vehicles, chemicals for explosives, 
and artillery shells. In addition, quantities of standard and spe 
cial machine tools, presses, and other types of equipment required 
to produce ordnance must come from this district. 

“Many items of munitions are highly complex and some pres 
ent serious difficulties in production. Field guns are made from 


high-grade steel and are machine-finished with tolerances un 


usual in commercial practice. Fire-control instruments require a 
high degree of precision, Motorization necessitates development 
of cross-country prime movers and the adaptation of gun car 
riages, limbers and caissons to high-speed travel. The manufac 
ture of artillery ammunition presents several difficult problems 
Shells must stand up in the gun and travel accurately to the tar 
get. This requires proper metal and forging and accurate ma 


chining. Modern artillery fuzes are as delicate as a watch, and 


the parts must be interchangeable. Cannon powder must be as 


nearly uniform as it is humanly possible to make it, since even 
relatively slight variations in quality and dimensions will cause 
serious variations in range. Loading shells in the numbers re 
quired for a modern war is an especially hazardous process due 
to the danger of explosion. Mechanization is opening up a com 
paratively new field where the production of such special auto 
motive engines of war as tanks and armored cars is rapidly be 
coming more important. 

“The average man not familiar with manufacturing operations 
finds it hard to understand why it takes so long to get into 
quantity production of munitions after war is declared. He reads 
in the paper that the steel companies fabricate thousands of tons 
of steel a month, and the automotive companies thousands of cars 
The commercial products produced by these companies are com 
plicated pieces of machinery and why cannot these companies 
change from their peace-time products to war-time products ? 
The answer is—they can, but it takes time. 
“Factory buildings with metal-working and cutting machinery 
form only the foundation of modern manufacture. We must have 
much more than that for economical and rapid production—the 
factory must be “tooled up.” It takes engineering skill and ex 
pert knowledge to design the tools and appliances needed. 

“Military effectiveness is not alone a matter of courage, spirit 
and the will to war, it is a struggle involving the coOrdinated 
individual and every national resource. | be 


power of every 


lieve that our peace-time planning has had results. Plans have 
been drawn up for many classes of articles. The extent of the 


demand for equipment and supplies by manufacturers has been 


anticipated. There has been considerable instruction of Reserve 


ofheers in the production of ordnance matériel. | believe our 


efforts at planning will save us, say three months, on the aver 
age, in arriving at production 
“However, we schedules of production to be 


cannot expect 


fixed. They will change with circumstances and our plans must 
be elastic enough to permit rapid production in any case. The 
Rochester Ordnance District has that coordinated power and it 
has the resources. | feel it is geared for quick starting, and it 
can strike its industrial stride at an early dat 


In presenting the charter General Crowell said: “There are 


three principal reasons why | am pleased to be 


with you tonight 
The first is because the inaugural of a new post of our nation 
wide society is always an occasion of gratification. The second 
is because | am afforded an opportunity to congratulate those of 
you who have cooperated for so many years and in such patriotic 
spirit in furthering the Ordnance cause in this area. The third 


honoring a dis 


reason is that | am enabled to join with you i 


tinguished Ordnance officer who will soon complete his 4-year 


term of office. Any one of these is significant in Ordnance prog 


All of them together are an occasion of unusual meaning 


ress. 


“Nineteen years ago the Army Ordnance Association was 


formed. It was born of our World War experience. It announced 
its principal tenet to be industrial preparedness. As a national 
society it came upon the scene even before our present National 
Defense Act 
in our history, recognized the relationship and importance of pri 


the basic law of the land which, tor the first time 


ur society soon recog 


vate industry to our national defense 


nized the value of local organizations for the more intimate ad 


vancement of the ideals to which the national society is pledged 
Beginning in 1921 our first local post was established in the 
city of New York. And tonight, nearly seventeen years later, our 
fourteenth local post is established here in the great city ot 
Empire State in which the first was 


you all and to thank 


Rochester and in the same 


formed. | want to congratulate particu 
larly the members of your organizing committee who have taken 
the steps prescribed for the formation of a local post 

“Thus | come to the second cause for our gratification. The 


in this age of scientific development 
\rmy and Navy 
said that trained man power alone is the guaranty of a country’s 


| World War 


experience but none of them is greater in importance than that 


implements of defense ar« 


of first importance to our No longer can it be 


security. Many were the lessons taught us by our 


the immediate ability to supply our men afloat, ashore, and aloft 
with the implements of defense is absolutely essential. This is the 
Ordnance problem as we know it today. That problem is much 
closer to solution today than it has ever been in the peace-time 
history of the United States. But it has great distances yet to 
go. The munition power of the United States requires always a 


degree of actual training and of professional engineering inter 


est without which its power in war time is seriously reduced 


its district sys 
National De 


today a 


The Ordnance Department of our Army throug] 


tem is developing that power in the spirit of the 


fense Act so that industrial-mobilization planning is 


major doctrine of our defense. Your district chief here, Colonel 


Cogswell, and his assistant, Mr. Bausch, have done a great deal 


for this movement, and all friends of our national defense should 


he grateful to them 


“Finally, | want to take this opportunity to say a brief word 


in honor of our distinguished Chief of Ordnance, General 


schappat. On June 2nd, General Tschappat will complete his 


four-year term as Chief of Ordnance. This is the last occasion 


while he occupies his high office for me to felicitate him at a 


meeting of one of our local organizations. The Rochester Post 


is fortunate in having General Tschappat attend its inaugural 


ceremonies. | simply want to say that all of us who have been 


privileged to serve the Ordnance cause while General Tschappat 


has been at the head of the Department have the greatest respect 
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and admiration for his fine work. As an ordnance engineer and 
administrator through 46 years of active military service, Gen 
eral Tschappat’s name has been synonymous with the engineer- 
ing technique and scientific research which are part and parcel 
of ordnance development. 

“Your organizing committee has complied with all the re- 
quirements set forth in the constitution and by-laws of our so- 
ciety for the formation of a local post and as president of our 
\ssociation it gives me a great deal of pleasure to present this 
charter, to thank those of you who have organized the post and 
to wish the organization and all of you individually every success. 
The value of your local unit as a part of our national society is 
indeed great because it helps to assure the adequacy of the na- 
tional defense of the United States. And today there can be no 
greater cause to which any American citizen can reassert his 
allegiance.” 

The following officers of the local post were inducted into office 
at the meeting: president, Frank P. Smith; vice-president, Ed- 
ward H. Halbleib; secretary, Major Bowlin; treasurer, Paul 
Folger; directors: E. F. Hickey, Fred Morley, James E, Glea- 
son, A. F. Sulzer, J. K. Baylis, Mr. Hallauer, David W. Sowers 
and Col. William Kelly. 


New YoOrK Post 


Hi YN. Louis Johnson, the Assistant Secretary of War, pictured 
the difficulties and problems of adequate antiaircraft defense in 
his address before the members of the New York Post at their 
annual meeting April 22nd. The meeting was held in the ball 
room of the Hotel Biltmore in New York City and was attended 
by nearly 300 members and guests. Brig. Gen. Samuel McRob- 
erts, chief of the New York Ordnance District and president of 
the Post, presided. 

Discussing the antiaircraft problem as it relates to any large 
city, Mr. Johnson said, in part: 

“We should have supplies at the outbreak of war to take care 
of our soldiers for a period of at least six months. Of the ordi- 
nary supplies, such as food and clothing, we may have enough. 
Of all types of ammunition, and of weapons and equipment devel- 
oped since the World War, such as airplanes, antiaircraft, anti- 
tank, and long-range guns, light artillery and other essential ac- 
couterments of a modern efficient military machine, we are cer- 
tain that we have an inadequate supply. The needs for munitions 
must be supplied either from stocks on hand or from new pro- 
duction. The new production will have to come almost entirely 
from private industry. 

“We should begin our munitions program, therefore, by pro- 
ducing, as soon as possible, all the essential items of equipment 
necessary for the first six months of war. As a further encour- 
agement to production, the War Department should have author- 
ity to place, in peace time, what are technically called “educa- 
tional orders” with those plants which must have such aids as 
jigs, dies, tools, and fixtures before they can perform their war 
task. These orders would be only large enough to familiarize 
the operating personnel in the plants with the various unfamiliar 
operations involved. Legislation granting this authority is now 
before the Congress. The House committee has acted upon it fa- 
vorably. Its passage at this session is highly desirable. 

“To realize our industrial-mobilization program and to bring 
our military forces up to a high strength will cost money. A 
national-defense program cannot be realized without some cost 
to the taxpayers. A people, however, that has grown accus- 
tomed to carrying insurance against death, fire, accident, and 
other hazards of life and industry, has become familiar with the 


necessity of paying premiums for protection.” 


May. Gen. Frank McCoy, commanding general, Second Corps 
Area, also addressed the meeting elaborating upon the Assistant 
Secretary's theme. A message from Maj. Gen. William H. 
Tschappat, Chief of Ordnance, extended to the members of 


the Post his greetings and his thanks for their coOperation dur 
ing his service as head of the Ordnance Department. The com 
mittee on arrangements was under the chairmanship of Lieut. 
Col. J. K. Clement. 

The biennial election of officers of the Post held shortly be 
fore the meeting resulted as follows: Samuel McRoberts, presi 
dent; H. B. Machen, first vice-president ; F. W. Roller, second 
vice-president ; J. E. McNary, third vice-president ; W. B. Upde- 
graff, fourth vice-president; J. Kk. Clement, secretary; W. John 
Hoffman, treasurer; and the following executive committee : the 
officers and John Ross Delatield, Crosby Field, C. O. Gunther, 
Earl McFarland, Hoffman Nickerson, James L. Walsh and 
Chas. Elliot Warren. The committee of tellers which canvassed 
the baliots consisted of Maj. J. D. Murray and Capt. H. N. 
Sachs. 


HartTrorp OrpbNANCE Districr ANNUAL MEETING 


THE thirteenth annual meeting of the Hartford Ordnance Dis- 
trict was held at the Hotel Garde, Hartford, Conn., on May 9, 
1938. Two hundred enthusiastic representatives from coOperat 
ing manufacturers of the district, Reserve officers, and members 
of the advisory boards attended the dinner. Col. B, A. Franklin, 
district chief, presided and introduced the speakers and honored 
guests. 

The principal speaker was Maj. Gen. Wm. H. Tschappat, 
Chief of Ordnance, who made some very interesting remarks 
concerning a program of procurement for the next fiscal year. 
Reports on procurement planning in their respective organiza 
tions were submitted by the following chiefs of services: Lieut. 
Col. P. W. Bidwell, Chief of Manufacturing Service; Lieut. Col 
D. B. Wesson, Chief of General Service, and Lieut. Col. A. L. 
Bausman, Chief of Procurement Service. 

Colonel Franklin announced the award of the Franklin Medal 
to Lieutenant Colonel Bidwell for outstanding and meritorious 
service to the district during the past year. Other speakers at 
the meeting were Col. Frederick H. Payne, assistant district 
chief, and Lieut. Col. Robert Sears, executive officer of the dis 
trict. 

The meeting was closed with a drama over the public-address 
system, the theme being the difficulties encountered by the dis 
trict on and after M-day. The seriousness of the topic was tem 
pered by several humorous incidents and a happy ending. 

Preceding the dinner the members of the District Advisory 
Board and Metallurgical Advisory Committee held their annual 
meeting, with Colonel Franklin presiding and General Tschappat 
participating in the discussions. Several matters of major import 
were discussed at length; namely, the alarming shortage of ma 
chine tools and skilled labor, specifications and methods of in 
spection, a plan for obtaining a war reserve of machine tools, and 


educational orders. 


PirtsBuRGH Post 

de 
GENERAL Tschappat, Chief of Ordnance, and General Schull, 
assistant to the Chief of Ordnance, together with Maj. H. C. 
Minton, shared honors at the annual meeting of the Pittsburgh 
Ordnance District and the Pittsburgh Post, A. O. A.. on the 
evening of April 16th. Several hundred members and friends as 
sembled for dinner at the Pittsburgh Athletic Association under 
the joint chairmanship of Mr. Frank B, Bell, chief of the Pitts 
burgh Ordnance District, and Col. H. A. Gidney, president of the 
Pittsburgh Post. 

This meeting was the last to be held in Pittsburgh which 
General Tschappat could attend as Chief of Ordnance. Likewise 
it marked the last day of active service of General Schull. It 
also signalized the completion of three years as executive officer 
of the Pittsburgh District by Major Minton. He will soon be 
transferred to the Office of the Chief of Ordnance in Washington. 
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\ddresses at the meeting were made by Mr. Bell, Colonel 
Gidney, General Tschappat, General Schull and Lieut. Col, L. 
\. Codd, executive secretary of the Association. An unannounced 
feature of the program was the presentation of a wrist watch 
to Major Minton by the Reserve officers and members of the 
district organization. The presentation address was made by Maj. 
Ml. F. Behar who expressed the felicitations of his associates for 
Major Minton’s great contribution to Ordnance preparedness in 
the Pittsburgh area. 

\t the conclusion of the program Mr. Bell introduced Maj 
C. H. Morgan, a member of the Army War College class of 
1938, who will succeed Major Minton as the district executive 
officer. The new executive officer has had important experience 
hoth at Ordnance arsenals and with private industry. He ad 
dressed the meeting and expressed his hope and determination 
of assisting in the work of this important district. 

Gathered with Mr. Bell and Colonel Gidney to honor these 
officers were members of the District Advisory Board and other 
leading manufacturers of the Pittsburgh area. These included 
Messrs. H. B. Kirkpatrick, president, Pittsburgh Chamber of 
Commerce; O. W. Buenting, vice-president, Pittsburgh Post, 
\rmy Ordnance Association; F. J. Chesterman, Ff. A. Merrick 
and W. L. Monro, members of the Advisory Board, Pittsburgh 
Ordnance District; L. H. Burnett, vice-president, Carnegie Illi 
nois Steel Corp.; Capt. R. T. Hanson, Inspector of Naval Ma 
terial, Pittsburgh District, and B. C. Moise, National Tube Com 
pany. 

Prior to the meeting, Generals Tschappat and Schull and 
their party were the guests of the Westinghouse Electric and 
Manufacturing Company at the company’s plant and research 
laboratory and of the Mellon Institute where the facilities of 
that research center were demonstrated and explained 

The committee who assisted Mr. Bell, Colonel Gidney, and 
Major Minton in arranging the meeting consisted of Col. Elkins 
Knable, Lieut. Col. G. M. Sixsmith, Maj. Thomas W. Eddy 
and Capt. L. A. McQuown. 


Boston Post 


Eve Peterson, acting general vice-president of the Interna 
tional Association of Machinists, addressed the Boston Post at 
a meeting April 2lst. The meeting was held at Walker Memo 
rial, Massachusetts Institute of Technology, Cambridge, Mass 
Mr. Peterson's subject was “When Does a Shortage of Ma 
chinists and Tool Makers Exist and Why?” In industrial-mobili 
vation planning studies are continually made of the ways and 
means of overcoming shortages of materials, facilities, and skilled 
workmen—especially machinists and tool makers. Mr. Peterson 
discussed this problem from all angles and presented the view 
of a conservative fair-minded labor administrator. 

\ goodly attendance was on hand both for the address and for 
an informal dinner which was held at Walker Memorial before 
the meeting. Prof, C. S. Robinson, president of the Post, pre 


sided. 


ORDNANCE SCHOLARSHIP AWARDS 


At Stantord University the Association’s keys for outstanding 
ordnance scholarship were awarded to A. Spencer Lehmann and 
John C. Scales by Maj. Gen. Albert J. Bowley at the annual in 
spection and review of the Stanford R. O. T. C. Mr. Lehmann 
is a senior in the College of Chemistry and Mr. Scales is a 
junior in the College of Mining and Engineering. This was the 
eighteenth annual field day review of the University’s Reserve 
Corps. One of the features of the review was the simulation of 
actual firing by the third Field Artillery battery, four gun sec 
tions participating. In addition to the Ordnance award, Mr. Leh 
mann also has been chosen to receive the Tarver Interfraternity 
xchange Scholarship under the terms of which he will study 


for a year at the University of Heidelberg. Mr. Lehmann’s 


scholastic record for four years at Stanford includes a 3.49 o1 
‘\—" grade-point ratio. He is ranked among the four top stu 
dents in the University’s department of chemistry. Maj. Leland 
\. Miller, Ord. Dept., is in charge of the Ordnance Unit, R. O 
Pr. C., at Stanford. 

\t University of California the Association’s ordnance scholat 
ship keys were won by John W. Krug, senior class, and Paul 
\W. Deason, junior class. The awards were presented by Monro 
kK. Deutsch, vice-president and provost of the University. The 
ceremony took place before the cadet corps and a group of dis 
tinguished officials. Capt. Otto M. Jank, Ord. Dept., is in charg: 
of the Ordnance Unit, R. O. T. C., at the University 

\t Lehigh University the Association's scholarship keys were 
presented during the annual field day exercises held on May 9th 
lhe medals were presented by Dr. Bradley Stoughton, dean of 
the College of Engineering and a great-grandson of the Civil 
War Chief of Ordnance, General Ripley. One senior and on 
junior were honored. The senior, Walter J. Schmidt, Jr., is a 
native of Philadelphia, attended preparatory schools in New Jer 
sey, and is pursuing the course in chemical engineering. Mr 
Schmidt is a member of Phi Beta Kappa and Tau Beta Pi in 
addition to other honorary and social fraternities. John D. 
Saussaman was the junior selected. He attended Harrisburg, 
Pa., schools before coming to Lehigh where he is enrolled in the 
metallurgical engineering course. He is a member of the local 
Metallurgical Society and a student member of the American So 
ciety of Metals. Maj. T. C. Gerber is in charge of the Ordnane« 


Unit, R. O. T. C., at Lehigh 


New MEMBERS 


| HE following have been admitted to membership in the Army 
Ordnance Association: Oliver S. Ackley, Hamilton, Ohio; Fos 
ter S. Acton, New York, N. Y.; James R. Ahl, Albuquerque, N 
Mex.; Ferdinand L. Alpert, Newton Highlands, Mass.; red P 
\mthor, Dallas, Tex.; Edward Anderson, lowa City, lowa; 
Harry Wallis Anderson, Harrisburg, Pa.; Louis Henry Ashmun, 
Midland, Mich.; John F. Aust, Buffalo, N. Y.; Robert J. Axtell, 
Indianapolis, Ind. 

John Phillips Badenhausen, Philadelphia, Pa.; W. G. Balden 
hofer, Springfield, Ohio; Francis W. Boerstler, Cincinnati, Ohio 
M. L. Brueggeman, St. Louis, Mo.; Archie R. Burgess, St. Louis, 
Mo.; M. Estes Cocke, Jr., Elizabeth, N. J.; John Crum, Bos 
ton, Mass.; Joseph K. Dana, Beverly, Mass.; Robert E. Darling, 
Simsbury, Conn.; Marvin W. Davis, Dayton, Ohio; Kern Dodge 
Philadelphia, Pa.; G. L. Drake, Milwaukee, Wis.; James Jay 
Dunn, Broad Ford, Pa. 

Norman R. Earle, Central Falls, R. I.; R. N. Ehrhart, Vent 
nor, N. J.; John S. Ellsworth, Simsbury, Conn.; Albert Erick 
son, Worcester, Mass.; Harold J. Fink, Philadelphia, Pa.; Henry 
|. Fischbeck, Hartford, Conn.; Harry F. Fischer, Cincinnati, 


Ohio; Paul Folger, Rochester, N. Y.; Thomas |. Foster, Chi 
cago, Ill.; Albert Stanley Fox, New Castle, Pa 
J. R. Garrison, Dayton, Ohio; Herbert S. Gawronski, Mil 


waukee, Wis.; Myron B. Gordon, Paterson, N. J.; John C. Graf, 
Philadelphia, Pa.; L. W. Greve, Cleveland, Ohio; Wakeman 
Griffin Gribbel, Philadelphia, Pa.; W. Floyd Hamilton, Sims 
bury, Conn.; Lon W. Harlow, St. Louis, Mo.; William C 
Hepke, Philadelphia, Pa Earle I*. Hiscock, Bethesda, Md 
Edwin D. Howell, Rochester, N. Y.:; Harris B. Hull, Brooklyn, 
N. Y.: Edward C. Ims, Erie, Pa.: Arthur Bernard Johnson, 
Cleveland, Ohio 

R. A. Kaltwasser, St. Louis, Mo.; Harry Katz, Chester, III 
H. C. Knowles, Cincinnati, Ohio: Andrew F. Kopischiansky, 
Boston, Mass.; Henry A. Kruger, Aliquippa, Pa.; R. W. Lahey, 
New York, N. Y.: Newbold LeRoy, Simsbury, Conn.; Carl | 
Linden, Norwood, Ohio; George L. Lindsay, Franklin, Pa 
Lester L. Lueking, St. Louis, Mo.; H. H. Lynn, Hamilton, Ohio 


Louis Malkovsky, Brooklyn, N. \ P. G. March, Jr., Cin 
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cinnati, Ohio; Bernard Marcus, Winthrop, Mass.; Morris F. 
Marks, St. Louis, Mo.; August Marx, Cincinnati, Ohio; Harry 
Matthieson, Oil City, Pa.; Walter M. May, Cambridge, Mass. ; 
John McMullen, III, Brookline, Mass.; E. G. Meckstroth, Cin 
cinnati, Ohio; Edwin R. Meyer, St. Louis, Mo.; J. F. Miller, 
Detroit, Mich.; Frank E. Moore, Ellwood City, Pa.; 
C. Morrill, Boston, Mass.: Lincoln W. Morrison, Andover, 
Mass.; Wallace A. Morse, St. Louis, Mo.; James E. Murphy, 
Washington, D. C.; G. D. Myers, Cincinnati, Ohio; Maurice H. 
Nelson, Webster Groves, Mo. 

L. Rodman Page, Philadelphia, Pa.; R. T. Leiper Patterson, 
Garden City, N. Y.; Charles George Pfeiffer, Philadelphia, Pa. ; 
C. S. Pinkerton, Milwaukee, Wis.; Louis Poock, Dayton, Ohio; 
K. Paul Querl, Los Angeles, Calif.; B. B. Quillen, Cincinnati, 
Ohio. 

Joseph T. Regan, Watertown, Mass.; John B. Rhodes, New 
York, N. Y.; G. E. Rogers, Dover, N. J.; F. J. Schlink, 
Washington, N. J.; Julius Schmitt, St. Louis, Mo.; Charles A. 
Schranz, Philadelphia, Pa.; Walter C. Scott, Plainfield, N. J.; 
H. E. Simmons, Webster Groves, Mo.; Milton Skelly, Belle 
Harbor, N. Y.; Edwin R. Smith, Seneca Falls, N. Y.; Harvey 
C. Smith, Cohoes, N. Y.; Walter W. Stagg, East Orange, N. 
J.; W. G. Stanton, Maplewood, Mo.; Charles Allan Stockholm, 
San Antonio, Tex.; Francis R. Storey, Boston, Mass.; Ernest 
George Straw, Detroit, Mich.; Robert N. Swartz, Berkeley, 


Manning 


Calif.; Ernie Styles, Detroit, Mich. 

Richard L. Temple, Los Angeles, Calif.; Chester D. Thomp 
son, Simsbury, Conn.; William Foster Thornton, San Gabriel, 
Calif.; Roy M. Tuttle, Jr.. Amesbury, Mass.; Lars H. Vold, 
Butler, Pa.; B. Van Horn, Milwaukee, Wis.; D. Vaughn 
Waters, South Orange, N. J.; R. N. Webster, New York, N. 
Y.; George R. Weinbrenner, Cambridge, Mass.; Francis Victor 
Westermaier, Haddonfield, N. J.; Bernard Whittaker, West 
Point, Pa.; and Cleeman Withers, Brooklyn, N. Y. 


NE ROLOGY 


Tuat rare and select group of engineers who carry on today 
the tradition of the New England arms makers, suffered a se 
rious loss to its membership in the death of Frederick T. Moore, 
first vice-president, general works manager, and director of the 
Colt’s Patent Fire Arms Manufacturing Company, who died at 
Hartford, Conn., March 31, 1938, after a short illness. 

Mr. Moore’ worked in 
close collaboration with the 
famous John M. Browning 
in the development of ma 
chine guns and automatic pis 
tols. He frequently was con 
sulted by the Ordnance De 
partment among the officers 
and engineers of which he 
was revered both for his 
technical ability and his 
pleasing personality. He also 
represented the company in 
many countries of Europe. 

Mr. Moore entered the 
employ of the Colt’s Patent 
Fire Arms Manufacturing 





Company as an apprentice 


FreperiIcK T. Moore 


and devoted his entire life to 
the development of that organization and its products. Working 
through various shop positions, he was appointed general works 
manager of the company in 1919. He was elected a vice 
president ten years later, and in 1934 was made a director. He 
was born in Norwich Town, Conn., January 28, 1876, and was 
educated in the East Hartford public schools, later studying en- 
gineering subjects independently. He was a charter member of 


the Army Ordnance Association and an active participant in the 
affairs of the Hartford Ordnance District. ARMY ORDNANCI 
joins the district organization in expressions of sorrow for the 
passing away of a kindly gentleman, skilled engineer, and eth 
cient administrator whose services to the national defense during 


the past twenty years are a constructive part of the record. 


WILLIA M N. Roach, chief of the Patent Section, Othce of 
the Chief of Ordnance, died April 30th. He had directed patent 
negotiations and activities for the Ordnance Department since 
the World War and was regarded one of the best qualified pat 
ent experts in the country. 

\ son of the late Senator William Nathaniel Roach of North 
Dakota, Mr. Roach received his collegiate education at George 
town University. He subsequently studied at Massachusetts In 
stitute of Technology and returned to Georgetown University 
Law School from which he was graduated in 1899. He prac 
ticed his profession until 1917 when he entered Government 
service and began his long and important contribution to the en 
gineering development of the Army. He directed the patent pro 


cedure of all ordnance developments during the past twenty years. 


Cot. John H. Read, Retired, died at Walter Reed General 
Hospital, Washington, D. C., April 17, 1938. 

Colonel Read was born at Honeyville, Va., August, 1872. He 
began his military service as an enlisted man just before the out 
break of the Spanish American War, on March 3, 1898. He 
served through the enlisted grades of private, corporal, sergeant, 
and Ist sergeant with Troop C, 5th Cavalry to April 26, 1901, 
when he accepted a commission of 2nd lieutenant of Cavalry. 
During the period of the World War, Colonel Read served as 
major of Infantry from August 1917, to June 1918, and then 
as lieutenant colonel to June 30, 1920, in the National Army. He 
transferred to the Ordnance Department August 21, 1920, pro 
moted to the grade of colonel on April 1, 1932, and was retired 
September 30, 1934. Prior to his retirement four years ago he 
served as corps area Ordnance officer, Third Corps Area, Bal 


timore, Md. 


C \PT. Samuel S. Burgey, Ord. Dept., died on March 21st at 
Walter Reed General Hospital, \Washington, D. C., where he 
had been ill for five days. Captain Burgey was born in Corning, 
N. Y., October 17, 1887. He served as an enlisted man, Quar 
termaster Corps, Regular Army, from June 1917, to January 
1918. During the World War he served in the grades of second 
lieutenant, Infantry, and first lieutenant, tank corps, National 
Army, from January 1918, to September 18, 1920, when he ac 
cepted appointment as first lieutenant, Infantry, Regular Army. 
He was transferred to the Ordnance Department October 5 
1921, and promoted to the grade of captain on January 1, 1931. 
\t the time of his death he had been on duty at the Delaware 
Ordnance Depot, Pedricktown, N. J. 

Funeral services were held at the Fort Myer Chapel on 
March 24th, Chap. Ora J. Cohee officiating. Interment with full 
military honors followed in Arlington National Cemetery. The 
following officers served as honorary pallbearers: Col. Glen F. 
Jenks, Ord. Dept.; Maj. Melville A. Sanderson, D. C.; Maj. 
Harry N. Rising, Ord. Dept.; Maj. Thomas K. Vincent, Ord. 
Dept.; Capt. C. Wingate Reed, Ord. Dept., and Capt. Emerson 
L. Cummings, Ord. Dept. 


Notice also has been received of the death of the following 
members of the Association: Fred H. Davis, Tallahassee, Fla., 
and Leslie E. Howard, Lockport, N. Y. To their relatives and 
friends, ARMY ORDNANCE, on behalf of the Association member 


ship, extends condolences. 
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AN AMERICAN Henrirace, Part II] 


By Lieut. Cot. Catvin Gopparp, Ord. Res. 


DanieEL Wesson’s resignation might well have jolted the New 
Haven group into taking stock of itself and revamping its policy 
of designing arms solely for self-propelling projectiles, rather 
than the much superior (even at that date) rim-fire variety. 
Central-lire types were still in the developmental stage. But ap 
parently the “heavy stockholder” whose voice had dictated this 
course remained fixed in his determination to pursue his own 
ideas to the exclusion of all others. At any rate no effort was 
made to develop a line adapted to metallic cartridges. The ob 
vious result was failure, which overtook the company in 1857. 

Products of the New Haven factory included pistols in va 
rious calibers and barrel lengths (See Fig. 13 for an example), 
pistol-carbines—long-barreled affairs adapted to detachable 
shoulder stocks (Fig. 14), and rifles notable for their uniform 
lack of the conventional wooden fore end or “tipstock,”’ as these 
were then designated. The place and period of manufacture of 
specimens of these arms may be determined thus: 

Those produced during 1855-1856 are marked “Pat. Feb. 14, 
1854, New Haven, Ct.”; the output from 1856 to May 1, 1857, 
hears “Volcanic Repeating Arms Co.” on the barrel, and those 
fabricated subsequent to May 1, 1857 (vide infra) exhibit the 
stamp: “New Haven Arms Co.” Those turned out in Norwich 
by Smith & Wesson, prior to the formation of the New Haven 
lirm, display the words: “Cast Steel. Smith & Wesson, Nor 
wich, Ct., Patent Feb. 14, 1854." 

\mong the stockholders of the Volcanic Repeating Arms Co 
was Oliver I. Winchester, of the firm of Winchester & Davis, 
manufacturers of shirtings, with a factory in New Haven. Pur 
chasing the assets of the defunct firm, he organized the New 
Haven Arms Company, and conveyed said assets to it by a bill 
of sale dated May 1, 1857. 

Winchester was clever enough to realize that he had a good 
gun but a bad line of ammunition for it. So he encouraged 
ryvler Henry, superintendent of the new organization (and of 
the old as well) to adapt the “Volcanic” mechanism to a suitable 
rim-fire cartridge. Henry lost no time in doing this, selecting a 
caliber of .44, a powder charge of 25 grains, and a 216-grain lead 
bullet. This load later was modified to 28 grains of powder, and 
a flat-nosed bullet of 200 grains, though pointed bullet loads also 


were made available 





Fic. 13. ORNATE Votcanic Type Pistot, CaLiper 
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A SINGLE standard model was produced, with a 24-inch barrel 
and a weight of approximately ten pounds. The rifling had a 
“gain” twist—quite popular in those days and still not without 
its advocates. It began with one turn in 16 feet, speeding up to 


one in 234 feet at the muzzle. The first few produced had mal- 


leable iron frames, but these were replaced by frames of 


Phe new ritle bore Henry's name, and in his honor the heads 
of the rim-tire cartridges designed for it were indented with the 
letter “H”, which symbol has since been carried by every rim 
fire cartridge of whatsoever caliber manufactured by the Win 


chester Repeating Arms Company, which took over the New 


Haven Arms Company in 1866, The actual stamping appearing 
on the barrels of the Henry weapons was: “Henry's Patent Oct 
16, 1860 Manufactured by the New Haven Arms Co., New 


Haven, Ct.” 

According to Sawyer (Sawyer, Chas. Winthrop, “Our Rifles” 
Cornhill Company, Boston, 1920) and Fuller (Fuller, Claud | 
“The Breech-Loader in the Service’: Arms Reference Club of 
\merica, Topeka, 1933), this arm was more properly Henry's 
own invention than a mere adaptation on his part. He had been 
an expert mechanic in the employ of Robbins and Lawrence, at 
Windsor, Vt., during the period when the Jennings rifle was in 


production there and had combined certain features of this with 








Fic. 14. Vorcanic Pistot-CarBine, CALIBER .36 


others found in Horace Smith's patent of 1851 in a design of his 
own. This was purchased from him by Smith & Wesson in 1852 
or 1853, and was patented by them in 1854 (U. S. patent No 
10535—See Fig. 10, Part Il]; Vol. NVIIT, No. 108, p. 363). Al 
though it inherited several weaknesses of the Volcanic line (« 
the unhandy method of loading, the exposed magazine spring 
and the absence of a fore end), it was, from the beginning, 
destined to make its mark. Coming on the market as it did, just 
prior to the commencement of the Civil War, it had a splendid 
opportunity to establish a name for itself during that conflict; 
and despite the fact that it was ignored almost completely by the 
military authorities who purchased but 1731 such pieces 

Its opportunity came through the fact that the regulations then 
obtaining permitted volunteer organizations to supply their own 
weapons. Thus some 10,000 Henrys, over and above those ofh 
cially purchased, saw service. An example of what this arm could 
do in the hands of a desperate man, as cited by Sawyer, follows 

“Captain Wilson of Co, M., 12th Kentucky Cavalry, whilk 
visiting his home, learned of a plot to kill him. So he kept his 
Henry rifle across the road from his front door in a cornerib, 
which he purposed using as a refuge. One day while dining with 
his family the captain was surprised by seven mounted guerrillas 
Captain Wilson exclaimed, “If you wish to murder me don't do 
it at my own table in the presence of my family.” The guerrillas 
consented to his going out of doors to be shot. The moment hx 
reached his front door, he sprang for shelter and the guerrillas 
commenced firing at him. He reached the cornerib, seized hi 
Henry rifle, and with tive shots killed five of then The other 
two sprang for their horses. As the sixth man threw his hand 
over the pommel of his saddle the sixth shot took off all four o 
his fingers; notwithstanding, he got into his saddle, but the 


seventh shot killed him Then, starting out, Captain Wilson 


killed the seventh man with the eighth shot. In consequence of 
this feat the State of Kentucky armed his company with Hen 
rifles.” 

It is only fair to state, however, that the Henry had its criti 


as well as advocates. Barber (Barber, Edward ( 
Shot”: Townsend & Adams, New York, 1868) tells us that ar 


) 


Ordnance Department test in 1862 | 


showed it quite lable to lea 
ing, and that it behaved unsatisfactorily at a trial in Washington 


in 1866, its accuracy beyond 400 yards being pititul. (( tinued. ) 
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Wrought Pipe 
Made by the largest 
manufacturer of 


tubular products 
in the world! 





Welded and Seamless Wrought Tubular 
Products in sizes from !¢-ineh to 96 inches. 
Available in Carbon, Copper-Steel, Alloy, 
Stainless and Heat-Resisting Steels accord- 
ing to the character of the product and the 
service for which it is intended, 
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| HE recently completed maneuvers of the GHQ Air Force in 
cluded the employment by bombardment, attack, and pursuit 
squadrons of the largest complement of Ordnance personnel and 
stores ever used in air exercises held in peace time, according 
to Lieut. Col. R. L. Maxwell, Ordnance officer on the special 
staff of Maj. Gen. F. M. Andrews, commanding the Air Force. 
In past maneuvers, shortage of Ordnance materials has made it 
necessary for tactical units to use sand-tilled practice bombs and 
a limited load of high-explosive bombs to simulate war-time 
loads and types of bombs. However, in the recent maneuvers full 
bomb loads were carried. For example, instead of carrying a 
100-pound practice bomb representing an 1100-pound demolition 
bomb on a given mission, the demolition bomb was actually car 
ried. The missiles varied in size from the 25-pound fragmenta 
tion bomb used by the attack, the 100-pound practice and high 
explosive bomb, the 300-pound practice bomb and the 600-pound 
high-explosive bomb, up to the 1100-pound demolition bomb. 
The 2000-pound demolition bomb was not used during the ma 
neuvers. 

Secretary of the Interior Ickes has refused to consent to the 
exportation of helium gas to Germany for use in the new trans 
atlantic Zeppelin. The sale of helium can be made only with 
the approval of the members of the Munitions Control Board 
and the Secretary of the Interior. By unanimous vote of the 
Board and Secretary Ickes an allotment of 17,900,000 cubic feet, 
the exportation of which may be authorized by license, was 
granted on November 27, 1937, to American Zeppelin Transport, 
Inc., as agent for Deutsche Zeppelin Reederei, G.h.V.h., Frank 
fort on Main, Germany. 

The Army expects to reach by 1940 the total of 2320 airplanes 
recommended by the Baker Board. Seven thousand additional 
enlisted men will be needed to properly operate these planes, ac 
cording to the War Department. The pending War Department 
appropriation bill provides for 3000 additional men for the Air 


Corps. 


Ci )L. Louis Johnson, Assistant Secretary of War, and Mr. Basil 
Manly, vice-chairman of the Federal Power Commission, have 
been designated by the President to make a comprehensive sur 
vey of the adequacy of power for national-defense purposes 
Studies already made in the Office of the Assistant Secretary of 
War have revealed inadequate means of intercommunication be 
tween important power plants. The \War Department’s indus 
trial-preparedness studies also have shown a lack of facilities 
for distributing power should existing plants be put out of opera 
tion. 

The air preparedness of San Francisco has been bolstered by 
a new antiaircraft regiment assigned to the city’s harbor defenses. 
The order, effective June Ist, makes active the 65th Regiment of 
Coast \rtillery, heretofore inactive, and assigns it to Fort Win 
field Scott. The regiment will consist of regimental headquarters 
and headquarters battery, one searchlight battery, one gun bat 
tery, and one machine-gun battery. The authorized strength will 
be 18 officers and 472 enlisted men. Establishment of the new 
regiment will not increase the total strength of the Regular 


Army, as the personnel will be withdrawn from other regiments. 


THE Senate and House Military Committees have reported the 
measure authorizing the War Department to place educational 
orders to the extent of $1,000,000 annually with private plants to 
familiarize them with the production of munitions. The measure 


is awaiting action on the calendars of both Houses. 
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Congress has authorized construction of a 3,500,000 cubic foot 
experimental dirigible for the Navy as part of the naval expan- 
sion program. A decided swing toward rigid lighter-than-air 
ships has been shown in recent months with the development of 
strategy to include dirigibles as airplane carriers rather than as 
scouting forces for which they have been used hitherto. Three 
million dollars has been authorized by the conference report for 
construction of the airship. As the Naval Expansion Bill merely 
authorizes the construction, some difficulty may arise in securing 


the actual appropriation. 


| HE increase of tanks in the armies of the world has given 
rise to a search for an effective, highly mobile antitank weapon 
for use by our own Army. The German 37-mm., gun, which has 
been put to field tests in the Spanish war, seems to meet many of 
the necessary requirements for such a weapon. It fires a shell 
said to be capable of piercing one inch of tank armor at more 
than 1000 yards. The Ordnance Department has guns of this 
type under development. Mobility, ease of concealment, high ve 
locity, penetrative power of the projectile, and the specified range 
are definite requirements. 

One of the recent advances in a¢ronautics has been the devel 
opment of 100-octane fuel for airplanes. This new fuel gives the 
United States advantages in the air now possessed by no other 
nation. Production is limited at the present time, but the coun 
try’s resources are said to be practically unlimited. Increased 
production is € xpected to reduce the price to approximately tour 
teen cents a gallon. Maj. Gen. Oscar Westover, Chief of the Air 
Corps, has estimated that in engines specially developed for the 
100-octane fuel, improved performance and decreased consump 
tion will more than compensate for the additional fuel cost. New 
engines being procured by the Air Corps are designed to use the 


new fuel. 


DHE entire Ordnance School, Aberdeen Proving Ground, in 
cluding the faculty and students, participated in the recent 
maneuvers of the GHQ Air Force. At the time of the maneuvers 
the school normally is engaged in the study of Ordnance service, 
covering the duties of Ordnance officers with divisions, corps, 
armies, and other tactical units. The maneuvers thus afforded 
the Ordnance students an excellent opportunity for practical 
application to supplement their studies. Lieut. Col. J. S. Hatcher, 
Ord. Dept., assistant commandant of the school, was stationed 


at the Mitchel Field air base. Other members of the faculty 


were stationed at airdromes where the greatest amount of bomb 
servicing was being carried out. Maj. H. U. Wagner was sta 
tioned with the 49th Bombardment Squadron at Harrisburg, 
Pa.; Maj. G. W. Hirsch, with the 19th Bombardment Group at 
Schenectady, N. Y., 


2nd Bombardment Group, 


and Capt. L. A. Skinner at headquarters, 


\berdeen Proving Ground. The 
student officers were stationed as distributing-point Ordnance 
officers at airdromes in New York, New England and Penn 
sylvania. Airplanes normally stationed at Phillips Field, Aber 
deen Proving Ground, were used to transport the personnel of 
the school to and from their stations. Lieut. Col. C. H. Bandholtz, 
Office of the Chief of Ordnance, Maj. T. M. Jervey, Springtield 
\rmory, and Capt. H. J. Conway, Picatinny Arsenal, also were 


on duty with the GHO Air Force during the maneuvers. 
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No PowER LOSS 


LETRAC Crawler Tractors 

waste no power on turns. 
Just as on a straight-away the 
Cletrac engine drives both tracks 
on turns. Each track is getting 
its share of engine power, but, 
by means of Cletrac’s exclusive 
Controlled Differential Steering, 
the outside track is driven 
through a stepped-up gear ratio 
which increases its speed and 
turns the tractor. This steer- 
ing method eliminates the de- 
structive effects of inertia and 
assures full power at all times. 










THE CLEVELAND TRACTOR CO. 
Cleveland, Ohio 
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ACTION 


You'll see plenty of brilliant action over all 
kinds of terrain when trucks are equipped 
with Timken Axles. Ruggedness, strength, 
dependability—flexibility and ability to 
“take it’ —are qualities that make Timken 


Axles particularly well suited to the 


“toughest” jobs. Back of every Timken 
product stands the specialized experi- 
ence .. . engineering facilities and manu- 
facturing skill gained through more than 


37 years of constant product improvement. 


TIMKEN and 
WISCONSIN AXLES 


THE TIMKEN-DETROIT AXLE 


COMPANY 
Detroit, Michigan 


WISCONSIN AXLE DIVISION 


OSHKOSH, WISCONSIN 
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A Subsidiary 


THE TIMKEN-SILENT AUTOMATIC 
COMPANY 


Timken-Silent Automatic Oil Burners 
Timken-Silent Automatic Oil Boilers 


Timken Transfer Water Heaters 
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Wuat Asout THE AlrsHiP? THE CHALLENGE TO THE UNITED 
States. By Comdr. C. E. Rosendahl, U.S. N. New York: 
Charles Scribner’s Sons. 437 pages. $3.50. 


In this exhaustive study of the problem of lighter-than-air 
navigation, past and future, Commander Rosendahl shows him 
self a writer of ability who knows his subject thoroughly. With 
admirable frankness he discusses the disasters of airship history 
as fully as he describes such great successes as the ‘round-the 
world flight of the Graf Zeppelin and her six years of transatlan 
tic service to South America. The opening chapter, “The De 
struction of the Hindenburg,” is typical of the volume. 

By beginning a book which pleads for a continuance of this 
country’s work with the airship with a graphic account of the 
latest and most spectacular of all airship disasters, the author 
attains a triple goal: frankness, factual approach, and proof that 
hydrogen, and hydrogen alone, has been the great menace to 
lighier-than-air navigation. Close adherence to the record, with 
out any suppression or twisting of facts or of their meaning, is 
refreshing in a book which quite admittedly is in the nature of 
“special pleading,” and does credit to Commander Rosendahl. 

Commander Rosendahl does not seem to question for a mo 
ment the availability of American helium, under reasonable re- 
strictions, to Germany and to other nations. This belief seemed 
well founded a few short months ago. However, as this review 
goes to press, the entire reckoning on this vital part of the ques 
tion of the transatlantic service of commercial airships is vio 
lently upset—not without considerable cost to the progress and 
to the good-fellowship of entire nations. If we ourselves used 
helium in quantities, there might be some excuse for this “dog 
in-the-manger”™ attitude, but as we do not, it seems but a slap in 
the face to a friendly power. The German people can scarcely be 
expected to forget this bitter, last-minute rebuff. Of such stuff 
is woven the very warp and woof of future conflict!) One cannot 
avoid asking whether this policy of a part of our Government 
is the result of a short-sighted error. Or is it cheap politics? 
Or is it rather but one more manifestation of a sinister and 
powerful international force ? F. W. F. G. 
WINFIELD Scott. THE SoLpiER AND THE Man. By Charles W. 

Elliott, Major, United States Army, Retired. Illustrated. 

New York: The Macmillan Company. $5.00. 


Tuts biography was long overdue. Of all our nation’s distin 
guished military leaders, no one has been more completely ig 
nored than Winfield Scott who for half a century ranked “as 
the nation’s most celebrated and talked-of soldier.” There is com 
pensation for the delay, however, for Major Elliott’s scholarship 
and grace of expression have resulted in a book that in every way 
meets Guedalla’s requirement of biography “to produce a living 
record of men who were themselves once living.” 

The twenty-one year old Scott started his military career in 
1807 as a lance corporal in a troop of volunteer Virginia cavalry. 
Eight years later, at the end of the War of 1812, he was a 
brigadier general in the Regular Army. His Indian campaigns, 
his victories in the Mexican War, and his service as General in 
Chief of the Army at the outbreak of the Civil War, provide a 
fascinating field of study of an exciting career as a_ soldier. 

In his seventy-eighth year, General Scott published an auto 
biography. Major Elliott finds that Scott’s “literary attainments 

were manifestly unequal to the demands made on them 
Much that the reader 


by the splendid story he had to tell. 
would have liked to know, he had failed to record; the treach 
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erous memory of old age permitted him to include a good many 
errors of fact... .” Major Eliiott has the requisite literary at- 
tainments to tell “the splendid story” of Scott’s military career. 


He has recorded a wealth of detail supported by citations of 


chapter and verse, and errors of fact are notably absent. “Win 
field Scott” is certain to reach and to keep a high rank among 


(American biographies. D. A. 


THe AMATEUR GUNCRAFTSMAN. By James V. Howe. New 
York: Funk & Wagnalls Co. 294 pages. $4.00. 


Jim Howe has followed his massive work on “Modern Gun 
smithing” with this much briefer volume which he now offers 
the amateur possessed of ideas as to how he personally, with 
his own hands and tools, may better the appearance or perform- 
ance of his favorite firearms. He has produced a thoroughly 
readable treatise, and one the perusal of which the reviewer much 
enjoyed. But in that gentleman’s humble opinion, the book con 
tains a great deal too much of extraneous matter. Almost every 
kernel of useful information is so deeply smothered in philo 
sophical discursions, allusions to “historical” events in the evo 
lution of firearms which Howe has manufactured for the enter 
tainment, rather than the instruction, of the reader, and other 
touches—introduced apparently in an effort to effect an easy 
style, rather than to present helpful facts—that the seeker after 
these might readily become a bit discouraged over his inability 
to come upon them as readily, and as frequently, as he had hoped 

But alas! taxed with the criticism just expressed, the worthy 
author responds to the effect that his volume was produced to 
meet the express demands of his publishers as to what material 
it should, and should not, include, as well as the quantity and 
quality of verbiage with which he should cement the widely sepa 
rated facts on elementary gunsmithing which constitute its ratso) 
d'etre. Which would seem sufficient cause for transferring to 
said publishers the onus for titling as “The Amateur Guncrafts 
man,” a work which might more aptly be labeled “Reveries of a 


Retired Gunmaker.” c. 6 


Anp So to War. By Herbert Herring. New Haven: Yale 
University Press. $2.00. 


Mk. Herring sees in present trends a repetition of our involve 
ment in a world war. Several years ago it was a popular po 
litical hoax to say that “munitions makers” are the fellows who 
preach war scares. But now, as Mr. Herring gives added silent 
testimony, the journalists, the politicians and the pacilists are 
doing that sort of thing while the “munitions makers” are quiet. 

Mr. Herring specializes in wisecracks in his comments on the 
current scene. Although he is a regular contributor to //arper’s, 
his style is not unlike that of some more elaborate know-all-about 
everything magazines. Anyway his prescription to keep us out of 
war is very succinctly stated : “Congress alone can recall us to the 
sane path of neutrality, putting a stop to all talk of joint block 
ades of Japan, recalling our nationals from all war zones, stipu 
lating that all travel and trade in war zones are at the risk of 
the traveler and trader, and stopping all trade with the bel 
ligerents in the implements of war—Congress can do these things 
if the people speak.” 

The answer is that Congress has done these very things in the 
present cockeyed Neutrality Act. If we are drawn into a Euro 
pean or an Asiatic war it will be because of the present Act and 
not in spite of it. When writers like Mr. Herring sponsor “stop 
ping all trade with belligerents in the implements of war” that’s 
a joke! Mr. Herring should try to tell us what the implements 
of war are. Soldiers have been trying to knock some sense along 
this line into the heads of people like Mr. Herring. For his en 
lightenment may we quote the great Col. T. E. Lawrence, “The 
invention of bully-beef has modified land war more profoundly 


than the invention of gun powder.” L. A, ( 
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@ Uniformity in rifle boring determines, in large part, 
the number of accurate hits registered. For precisely 
the same reason, CLE-FORGE HIGH SPEED DRILLS 
a pene uniformly —so that they will PERFORM 
uniformly, and thus give the largest possible number 
of accurate holes per drill. Consequently, experience 
has shown that they possess a high rating when it 
comes to “cost-per-hole.” Army men, accustomed to 
precision, will understand and appreciate this quality. 


TWIST DRILL 
COMPANY 
1242 EAST 49" STREET 
TRADE MARK REG U & PAT OFF AND FOREIGN COUNTRIES c t E v E t A N D 


30 READE St.Wew vorK 9 NORTH JEFFERSON ST. CHICAGO 654 HOWARD ST SAN FRANCISCO 
6515 SECOND BLVD_ DETROIT LONDON - EP. BARRUS. LTD.- 35-36 37 UPPER THAMES ST.EC4® 





CLEVELAND DISTRIBUTORS EVERYWHERE ARE READY TO SERVE YOU 


























METAL PARTS 
MADE TO ORDER 


Contract manufacturing as handled by Scovill means the 
making to order, in quantity, those metal parts or products 
required by other manufacturers or distributors. 


The metal may be steel, aluminum, copper, zinc, brass, 
nickel-silver, bronze or other base metals—its fabrication 
may involve a simple sand-casting operation or a series of 
operations ranging from blanking and drawiag through 
intricate piercing and forming operations to lacquer enameling 
and finishing; but in the wide range of facilities which makes 
possible this diversity of production, Scovill customers have 
found the answer to their source of supply problems. 

“Masters of Metal,’ a booklet showing how Scovill’s 
diversified contract manufacturing service has been used to 
advantage by others, will be sent upon request. A letter to 
Scovill at 99 Mill Street, Waterbury, Connecticut, will 


bring your copy. &) 
SCOVILL 


SCOVILL MANUFACTURING COMPANY 
WATERBURY CONNECTICUT 
Boston + Providence New York Philadelphia Lynchburg, Va. 
Syracuse - Pittsburgh - Detroit - Chicago - Cincinnati - San Francisco 
Los Angeles - IN CANADA: 334 King Street, East, Toronto, Ontario. 






































4Hodtowm SEAL-TITE Wad 


Insures 


Uniform Performance 








Double concave sur- 
face of wad forces 
circumference 
against bore of gun 
under pressure of 
powder gas. 


The patented composition SEAL-TITE wad 
in Western shot shells seals the gun bore— 
preventing the hot powder gas from blowing 
past it into the shot charge. Being moisture- 
proof, the SEAL-TITE wad insures the de- 
sired powder pressure under all conditions. 
The result is greater uniformity—better per- 
formance. 
WESTERN CARTRIDGE CoO., East Alton, Ill. 
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